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I N T R O  DU G T I  0 1#
The h y d ro ly s is  o f  c a rb o x y l ic  e s t e r s  may proceed  by e i t h e r  
o f  two d i f f e r e n t  mechanisms, depending on which, bond in  the e s t e r  
m olecule i s  broken*
Acyl-oxygen f i s s i o n  • Alkyl-Oxygen f i s s i o n
R , HOH ,
The term s acy 1-oxygen f i s s i o n  and a lky l-oxygen  f i s s i o n  ’were 
in tro d u c e d  by Day and I ngo ld  (T rans . P a r .  S o e .,  1941, 37, 686) 
to  d i s t i n g u i s h  between th e se  two p ro c e s s e s .  U n t i l  co m p ara tiv e ly  
r e c e n t ly  acy l-oxygen  f i s s io n .w a s  thought fco.be th e  o n ly  'way o f  
h y d ro ly s is  and e s t e r i f i c a t i o n  o f  prim ary and secondary a l c o h o ls .  
T h is .v iew  was based  on a number o f  d i f f e r e n t  ex p erim en ta l methodd. 
Heid had a l re a d y  shown i n  1910 (AM. Chem. J . , 1910, 43, 489) t h a t  
th e  r e a c t i o n  between (a) th io lb e n z o ic  a c id  and e th y l  a lco h o l and 
(b) benzo ic  a c id  and e th y l  m ercaptsn  were to be r e p re s e n te d  th u s :
C6H5C0SH-#• HOG Hg — * C6H5 .C000gH5 -i-ESH
C6H5 .C00H+ HSCgHg C6H6 .C0SC2H5 *-H0H
More d i r e c t  p ro o fs  t h a t  i n  th e  e s t e r i f i c a t i o n  of  a c a rb o x y l ic  
a c id  th e  hydroxyl from th e  a c id  u n i t e s  w ith  hydrogen from the  
a lc o h o l  to  form w a te r ,  w hile  in  e s t e r  h y d ro ly s i s  th e  -OAlk group 
from th e  e s t e r  i s  t r a n s f e r r e d  i n t a c t  to  th e  a lc o h o l  a re  p rov ided  
by th e  fo l lo w in g  w orkers; 1 . Holmberg (R er. 1912, 45, 2997) 
hy d ro ly sed  o p t i c a l l y  a c t iv e  1 -a c e ty lm a l ic  a c id  and o b ta in e d  m alic
Hydrolysis; R* C0|OR *  HCH * K*C<
a cid  .with, r e te n tio n  o f  .c o n f ig u ra t io n  thus showing th a t  the  
a lky l-oxygen  bond was n o t  b roken , s in c e  t h i s  would have -led  to . 
I n v e r s io n  o f  raee^m lsatlon* H y dro lys is  o f  o p t ic a l ly  a c t iv e  . 
e s t e r s  in  o r d e r  to o b ta in  th e  o p t i c a l l y  a c t i v e  a lc o h o ls  forms’ 
p a r t  o f  th e  m e th o d 'fo r  r e so lu tio n  o f  a lc o h o ls  by P ickard  and 
Kenyon ( J . C . S . ,  1913, 103. 1 9 5 9 ) ,
(2 ) '  Crofcyl and ot-me t h y la l ly l  a c e t a t e  gave on h y d ro ly s is  th e '
forresponding a l e o k i s .  As th e se  e s t e r s  would g iv e  r i s e  to th e
* > ■ ! ,  ,
same mesomerlc group GH .GH-OH-CB th e  bond.of H
3
cou ld  n o t  have been b roken , ( f r e v o s t ,  Ann. Chla. 1928, 10 , 147s 
I n g o ld .a n d vingold  J . G . 3 . ,  1932,. 75 6 ) .
(3 ). Fo leny i and -Sz&b© (Trans# F^r#•Soc*, 1934, 30 , .508) hydro-
IQ
ly sed . amyl a c e t a t e  w ith  w ater . enriched w ith  HgO and proved . 
th a t f o r  the a l k a l i n e  h y d r o ly s is  the f i s s i o n  occu rred  i n  th e  
a e y l- ta y g e n  bond.
(4 )  Whitmore CJ# Alaer* Che®#. S o c , ,  1959 , 61, 1586) showed th a t  • 
the n eo p en ty l ,  k a t io n  r e a r r a n g e s  to  t e r t - amyl to g e th e r  w ith  th e  
form ation o f  unsafcurafced d e r iv a t iv e s *  ' N e i th e r  o f  th e se  was 
found* d u r in g • th e  'h y d r o ly s is . o f  n eop eh ty l-carb oxy llc  e s t e r s  and 
on ly  pure  n eo p en ty l a lc o h o l  was formed. (Cu*$te and Morton, ISld^ 
1940, 62, 1170), ■
N ev erth e less , re feren ces  .to  seeor&ary a lco b d s  in  the r e a c t io n s  ;c;
which the-.aIky  1-oxygen bond must have been broken were n e t  , i
.  i
la c k in g  in .  th e  l i t e r a t u r e . ”. U n fo r tu n a te ly ,  th e y  were ev e r  look e|
3*
ancl i t  bay , t h e r e f o r e ,  be’'.'desirable to  quo te  e s p e c i a l l y  the work 
o f . Well' and 'that o f  th e  French chem ist Fosse* "
■ Foss© d iscovered  t h a t  benzhydrol- and e s p e c i a l l y  pm 
s u b s t i t u t e d  benzhydrola-react v ery  e a s i l y  i n  ac id  s o lu t io n  w ith  
a - ketoae-iaethylene system a s  in . a c e to a c e t ic  e s t e r , . m  Ionic- e s t e r ,  
benzoylacetone , . a c e ty l s  ace to n e  m d  eyano a c e t i c  ■ a c i d ,
The hydroxy l group of, th e  ea rb in o l was shown to;com bine w ith  
th e  hydrogen o f  an a c t iv a te d • methylene group w ith  th e  .form ation  
o f  water.* I t  i s  .a t y p ic a l  a lkyl-oxygem f i s s i o n  r e a c t i o n  ■ 
■discovered i n  the ; y e a r  190! and Fosse h im se lf w rote the r e a c t io n  
i n -th is-w ays ■ X . ’ X
^ I
• > © T  -.Q H + H * C H  — ^  H 0  +  • >CB-G B* \  2 \
. y  y  ,
’He d e s c r ib e s  a l s o  o th e r  r e a c t i o n s .i n  which th e  ■ hydroxyl 
group i s  r e a d i l y  de tach ed  w ith ' th e  fo rm a tio n  o f  w a te r  a s  e#g* 
in 'th©  a c t io n 'o f  hypophosphorous'acid ’on tr ip h en ylcarb in o l,. 
•Michler, s hydrol an d - dinaphthopyranol*.•
* * H 4» t-H
■ > C H  -  * .6 h V h ’«- ? • ■ £ ' — *  HpO 4> C H  -  •
0
. a s ■ t h e - r e a c t io n  i s  w r i t t e n  by 
F o sse ,  o r  according" to  th e  newer e l e c t r o n ic  co n cep tio n  where th e
l in k a g e  between P and 0 i s  a co -o rd in a te  bond, ^the r e a c t i o n  .
p ro d u c t i s  H ,Q
>CH -#- P
■ H *0' ‘
This r e a c t i o n  i s  e n t i r e l y  ana logous to  the fo rm a tio n  of the 
c h l o r id e ,  by th e  a c t io n  o f  c o n c e n tr a te d  n i t r a t e d  aqueous
hydro c h lo r ic  a c id  on ’ p-me th o^ b en zh yd rei (B a lfe , Doughty,' . 
Kenyon and P o p le tt, J*0 ,S * , 1942, 805} o n ly - t h a t  under  th e  
in flu e n c e  o f  the pow erful r e d u c in g  a c t i o n  o f. hypephospherous 
a c id , a ’.portion, o f  the carb lnol. becomes .reduced to th e  hydro- 
"carbon* .:3Canthydrol Con account o f  i t s  high''power o f  e l e c t r o n . '  
r e l e a s e ,  more f u l l y  d iscu ssed 'b elow ) g iv e s  a lk y l-oxygen f i s s i o n  
extremely- r e a d ily , i t . r e a c t s  w ith  hydrogen su lp h id e  and , . 
hydrogenperoxl.de g iv in g  th e  fo llo w in g  compoundsj.;
- C8H4
L
0 ‘ ^CHx
° 6H4
s f
J X
,JCLH6“ 4 N ^ .
OH
Fosse w ro te  o f - th e s e  r e a c t io n s  t h a t  xanthydrol'. whcws amazing 
s i m i l a r i t y  to  an In o rg a n ic  base.-(C#r*, 1912, v 155, 1019)* ‘This  
view tfolfes v e ry  near, to  th e  p re s e n t-d a y  e x p la n a t io n  o f  a lk y l-  
oxygen f i s s io n *  .Humorous p ap e rs  o f  'Fosse on t h i s  s u b je c t  a r e  - 
to  be found in  t h e - B u l l e t i n  de l a  Soc* ©big* de F ra n tp f  - Annales , 
ehlm* ■ phys. and Comp fees rendu 3 from th e  y e a r  1907 onwards*
,0 f i n t e r e s t  i s  a l s o  th e  work o f  . Weil w ith  M*ehler*s hydrol 
(Ber* 1894, 27 , 140$)* T h is ca rb ln o l r e a c t s  w ith 'sodium -' 
b i s u l p h i t e ' i n  aqueous s o lu t io n ,  g iv in g  the sodium, s a l t  o f  
tetram ethyldlam lnobenzhydrylsulphonl©' a c id  with hydroxyl amine 
h y d ro c h lo r id e  and sodium' carbonate theO(,~hydroxyl&inlne
(Me S*0„H ) .CH.HHQH, w ith  hydrocyanic a c id  th e  c y a n id e .  Though 
2 ® 4  2
th e  c o u rse  o f  th e  r e a c t io n s ,  were n o t  c l e a r  'to . Weil (he  assumed & 
k e t o n i c ; formula..for the c a r b in o l) , i t  seems a f t e r  the' s tu d ie s  o f  
a lk y l-o x y g en  f i s s i o n  made in  th e  l a s t  few y e a rs ,  t h a t  th e se  
r e a c t io n s  can o n ly  proceed  by t h i s  mechanism*
The f ir s t ' ..I n v e s t ig a to r s 'to  obse rve  a lky l-oxygen  ' f i s s io n  In
e s t e r s ,  were Per a s  end - lap 1worth (J#C#S#, 1912, 101, 273}* On. 
.account o f  - th e ir , experim ental .data w i t h  su lphonic e s t e r s ,  . 
e s p e c i a l l y  th e  r e a c t i o n s  o f  th e s e  e s t e r s  w ith  Grlgnard resgen ta , 
sodium ©lkox$rde, prim ary , secondary  and t e r t i a r y  am ines, in  
which the su lphon ic  e s t e r s  behaved as a l k y l a t i n g  a g e n ts ,  th e y  
p o s tu l a te d  two d i f f e r e n t  modes o f  d i v i s i o n  in -e s te r s ; .  . a lk y l- '  
oxygen’f i s s io n  i n  su lphon ic  esters-a n d  a c y l  oxygen f i s s i o n  i n .  
cerfeoxylic e s te r s #
' Hftcen t work by Kenyon- and h i s  co llea g u es  have proved the 
e x is te n c e  o f  a lkyl-oxygen  f i s s i o n  in  carboxyl!c e s t e r s  -o f .c er ta in  
secondary  carb ino ls#  - {B alfe  and  Kenyon, -B& ture,'1941, 148, 196) • 
The ev idence  f o r  t h i s  k ind  o f  f i s s i o n  f u r n i s h e d .b y - s tu d y in g  the  
optical-' a c t i v i t y  o f  th e  r e a c t io n  products and a l s o  by sp e c if ic . .  ; 
. r e a c t io n s  .which th e s e  ©stera undergo# For th e  most, p a r t  e s t e r s  
o f  d l s u b s t i t u t e d  a l l y l ' a l c o h o l s  end th o se  o f  s u b s t i t u t e d
banzhydrols were s tu d ie d .  (A lkyl-oxygen  . f i s s i o n ,  F a r ts  1 end •
2 /  J#C#B*, 1942, 556, -60S* and s t i l l - u n p u b l i s h e d  papers)'#
. The r e a c t io n  products o f .th ese  two c l a s s e s  of o p t i c a l l y
a c t i v e ■e s t e r s  show e i t h e r  e x te n s iv e  racemisofelon o r  ©re .ent&fcely 
o p t i c a l l y  In a c t iv e #  • This can  on ly  be p o s s ib le  i f  th e  o p t i c a l l y -
p . ' ' # ' .  •
a c t iv e  e s te r 'u n d e r g o e s  s c i s s i o n ,  g iv in g  a corboniim  kation# I t  
• might be expected  th a t th e  com plete s e p a r a t i o n .o f th e  earbonlum 
io n  uould allow  i t  t o ' a t t a i n  t h e  p lanar co n fig u ra tio n  and so
■/lead to  com plete ra e e a ia a tio n . This assum ption i s  i n  agreement
w ith  th e  rearrangement o f  a c t iv e  su lp h i h ie  e s t e r s  (Kenyon end 
P h i l l i p s , ' J .C .3^ ,'n h leh xaccn ss 1930, , 1876), which occurs 
spontaneously In th e  absence o f  s o lv e n t s .  .The'process requires'' 
a momentary s e p a ra t io n  i n t o  th e p o s i t lv e  c&rbonium io n  and th e  .I >
■negative su lph lnat©  io n .  ■. S in c e 'th e  r e su lt in g  sulphon© was 
o p t ic a l ly  in a c t iv e  it '  fo l lo w s  tk a tth e . earbonfum io n  a l s o  t a d e r - ■ 
went racem isatlon . Moreover halochromlo s a l t s ,  which a re  
io n ic  compounds (th e  p o s i t i v e  charge  appearing  6n th e  carbon-* 
atom) a r e 'o p t i c a l l y  In a c t iv e . ' (Gomberg end Gordon, J .  Aster. Chets-, 
S o c ., 1933, 57, 119),
I n  some c a s e s  the a t t a c k  o f  th e  s u b s t i t u t i n g  group may occur 
b e fo re  the .'earbonlum Io n -h a s  had time t o  bee erne p la n a r ,  but a f t e r  
the system h as  c ro s se d  the energy b a r r i e r  o f  t r a n s i t i o n  s t a t e  
form ation , ' thus le a d in g  to  i n v e r s io n  o f  ..con figuration  w ith  
c o n s id e ra b le  r a c e ® !s a t io n .  As uhlm olecular r e a c t i o n s  l e a d  to
com plete raeem lsatlcn  or In v e r s io n  w ith  c o n s id e ra b le  races*? sa i l  o n . 
and bim olecular r e a c t io n s  lead  to  In v e r s io n  (Kenyon, P h i l l ip s .a n d ! 
co-?/orkers, «F.C.S., 1923, l£ g ,  44j 1926,. 127. 399. 2564j Cowdny, 
Hughes, Ingold.M asterm an and S c o t t ,  i b i d . ,  1937, 1262.)
The s tu d y  o f  o p t i c a l  a c t i v i t y  can , ' t h e r e f o r e ,  le a d  a l s o  to a - 
know ledge-of th e  mechanism in v o lv e d .  ' -
The tendency o f  th e  e s t e r  to' In c ip ie n t i o n i s a t i o n  and to  
. l i b e r a t i o n  o f  th e  earbonlum katIon'depends on the e le c tr c n -r e le  as« 
o f  th e  a lc o h o l  r a d ic a l. ; The: unlm olecular mechanism o f  a l k y l -
oxygen f i s s i o n  re q u ire s -  th a t the bonding e l e c t ro n s  sh a red  between
th e  carbon  atom and th e  e x p e l le d  g ro u p ■should  be thbe  t r a n s f e r r e d  : 
to  th e  e x p e l le d  g roup , e . g .  K.GOOR* gag, ft* + H COO  _1___ _
T h e r e f o r e , 'e l e c t r o n  a c c e ss io n  to  th e  s e a t  o f  s u b s t i tu f t  cn
w i l l  in c r e a s e  th e  ' tendency  to  t h i s  type o f  f i s s i o n .  . Thus
jwmethoxybeuahydrol, n sph thyl-an isy learb lno l.' end enisylm etfeyl-
carb in o l show a Mich h ig h e r  tendency to  r e a c t  acco rd in g  to  t h i s .
mechanism than do phenylm.efchylc srb in o l o r  u n su b stitu ted  benz-
hydrol# The mesomeric e f f e c t 'o f  a group such a s  -OCH*o
In c r e a s e s  th e  e l e c t r o n  a v & il& b il l ty  In  th e  o- and p - p o s i t io n s ;  
the* p - s u b s t i t u t e d  c& rblnol o r - ' i t  a e s te r s ,  w i l l ,  u n d e r  s u i t a b l e  
c o n d i t io n s  thorn $l' g r e a t e r  tendency to  I o n i s a t io n .  ' The smm  
c o n s id e r a t i o n .a p p l ie s  .to  H jc h le r 1s h y d ro l .  Here th e  tendency fc* 
a lk y l-o x y g e n  f i s s i o n  i s  s t i l l  . h i g h e r , . as th e  M o b il i ty  o f  th e  tin-. ■' 
shared  e l e c t r o n  p a i r s , 1 s 'g r e a t e r  and, t h e r e f o r e ,  t r a n s i t i o n  I n to  
th e  q u in o id  form much r e a d i e r , . e s p e c i a l l y  a l s o  as. M ic h le r1 s . hydrci
c o n ta in s  two -IMe groups each i n  a  p ~ p ositIon . * X anthydro l-ds
. 2  . .  .
a l s o  so c o n s t i t u t e d  tli t  th e  e l e c t r o n  a v a i l a b i l i t y  a t  the s e a t ' 
o f  subatituH  on i s  g r e a t  end I t  w i l l ,  t h e r e f o r e ,  r e a d i l y  l i b e r a t e  
I t s  carboniuia k a t lo n .
On accoun t o f  th e se  p r o p e r t i e s  such carb in o ls . w i l l  e a s i l y  . 
r e a c t  w i th .n u e le o p h il le .r e a g e n ts .  - I t  would be in te r e s t in g
i
to- i n v e s t i g a t e  these  two c a rb in o ls  In  th e  l i g h t  o f  the  d a ta  ' 
accumulated d u rin g  th e  l a s t  few■ y e a rs  on a lk y  1-oxygen f i s s i o n .
The s o lv e n t ,  which In  s o lv o ly t l c  r e a c t io n s  i s ’a lso  t h e '  
. s u b s t i tu t i n g  agen t, ' p la y s  a v e ry  Im portan t p a r t ,  in ' that 
s o lv a t io n  o f  th e  t r a n s i t i o n  s t a t e  low ers the energy b a r r i e r  of _
.I o n isa t io n  o ver which th e  system has to p a s s .  ■ Ihe eerbSnlum  
k a t lo n  may combine w ith  a so lv e n t  m o lecu le  from which i t
?9 .
ex p e ls  a p ro to n  •
* h on . ■
R. ; EORf y  .. . H ■ ‘
I f  th e  r e a c t io n  be stopped  b e fo re  i t  has  gone to  co m p le t io n , th e
recovere& p.p o r t io n  o f  th e  rea c t in g ,  e s t e r  i s  found to  be h ig h ly
racem lsed* ( P a r t  1 , lo o .  c l t . ) . That th e se  e s t e r s  rscem ise
more qu ick ly ; th a n  th e y  r e a c t  i s  I n  agreement w ith  the  u n i -
m olecular mechanism*
I n t e r s  which • show l e s s  tendency to  i o n i s e ,  d o ,n e t  r e a c t  w i t h :
anhydrously a l c o h o ls ,  b u t r e a c t  w ith  tHem In  th e  p resence  of
•water, i . e .  when th e  Io n is in g  power o f  th e  's o lv e n t  I s  In c re a se d  ' 
d , M & 4 * J U o h t i f f 41 Hg. ,
Such a s  c a se  .la  tha t"o fV eX ectrcn  r e l e a s e  o f  th e  -n a p h th y l  ■
r a d i c a l .
" • t
/ . A c id ■e s t e r a  may be h y d ro ly s e d 'to  t h e &c a rb in o l  by  bo th
mechanisms,, depending on th© n a tu re '  o f  the. s o lv e n t .  ' The a c id  •' 
p h th a la t e  o f  p~m©thcxybenzhydrol and a l s o  o f  o th e r  r e l a t e d  .• 
c e r b l n o l s ,  when h y d e l y s e d  i n  a b s o lu te  a lc o h o l  w ith  solium, 
h y d ro x id e , g iv e  o p t ic a l ly 'p u r©  c a r b i n o l s .  I n  t h i s  case  the 
d i e l e c t r i c  c o n s ta n t  and th u s  t h e ' i o n i s i n g ,  power o f  th e - s o lv e n t  
l a  lew , so . th a t  the  e s t e r  w i l l  be hyd ro ly sed  by th e  a t t a c k  o f  
th© OH- Io n a .  ‘ ■In  aqueous sodium hydroxide s o lu t i o n ,  where the 
d i e l e c t r i c  c o n s ta n t  l a . h i g h  th© e s t e r  p a r t i a l l y  io n is e d  befo re  i t  
i t  i s  a t ta c k e d  by th e  hydroxy l io n s  and. th e  re s u l t in g -  a lc o h o l '
I s  c h ly -p a r t ia l ly  o p t i c a l l y  a c t i v e .
S u b s t i tu t e d  e l l y l a l c o h o l a ,. which r e a c t  acco rd ing  to  a l k y l -  
oxygen f i s s i o n ,  should  g iv e  r i s e ,  %f  t h e i r  S ta n d  . 8vbstl tuerta
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a re  unsym m etrlcel to  a  laesomeric group# This vms a c t u a l l y  .
t o n -6. - .to be th© case  (Kenyon, P a r t r id g e  and P h i l l ip s ,  J,C «S#f
1937, 8 0 7 ) .  ' .T iydrplysis o f  th©. hydrogen phth&iate o f  o p t i c a l l y  ■ 
€ f U j  gwM ftHfcfe jig
a ctiv e ^ ? * p h en y l ot •m e th y la lly l a lco h o l • In h ig h ly  racemlsed.
.form#
The. e s s e  w l th. which alfeyl~oxygen f i s s i o n  o c c u r s -in  p- 4 
'methoxybenzhy&rol and I t s  d e r iv a tiv e s  isB how n  by t h e i r  r e a c t io n  
w ith  concentrated, h y d ro c h lo r ic  a c id , y i e l d i n g  com p le te ly  - 
racem lsed p**methoxybenzhy&ryl c h lo r id e *  •The c a rb in o l  r e a c t s  - 
a l s o  w ith  a c e ty lc h lo r ld e  g iv in g ,  n o t  th e a c e t a t e ,  'but ag a in  
th e  in a c t i v e  c h lo r id e .  l n t h is  case  th e  carbonlum lea,tion 
combines w ith  the an ion ic , c h lo r in e *  .
' In  th e  u s u a l :r e a c t io n s -o f  a c e ty lc h lo r id e  on a lc o h o ls  t he : 
a c e t a t e s  a re  form ed5 a p ro to n  becomes s e p a ra te d  from' an alfeoxy- 
r e s id u e  and th e  cftrbciwoxygen bond I spot d is tu rb e d *  • p»M©tfeoxy~ . 
.benzhydrpi r e a c t s  a l s o  by the  l a t t e r  mechanism, b u t  o n ly  in  the  
presence'-of. p y r id in e  to  y ie ld  th e  a c e ta te *  ; This r e a c t i o n  " 
i n d i c a t e s  t h a t ,  a s  su g g ested •by O e rre rd , '  (J*C*S., 1940, £18). that 
th e  b a s ic  p y r id in e  m olecule fav o u rs  removal o f  a p ro to n  from 
th® a lco h o l - ra th er-th a n .Io n ic  f i s s i o n  o f  th e  a c id  c h lo r id e .
Acid p h th e la tes  o f  a lc o h o ls  which show a 'h igh  tendency ' 
to' i o n i s a t i o n ,  g iv e  when d is s o lv e d  In  d i l u t e  sodium hydm xlde, 
th e  n e u t r a l  p h th a lic  ester#  In  t h i s  n e u t r a l  e a t e r  .fo rm ation , 
th e  OH*', con cen tration  I s  u s u a l ly  low , so t h e t t h e  earbonium.: 
N ation s e p a r a te s  ( a l s o  s in c e  the  ion lsingpow er o f .th e  medium i s  
h ig h ) ,  b e fo re  h y d ro ly s is  to  a la r g e  e x te n t  can ensue* The ; ■
11*
carbonium Icatioa. can now r e a c t  w ith  a hydroxy! Ion g iv in g  h ig h ly  
.racesaised a lc o h o l  ( t h i s  r e a c t i o n  p roceeds tinder th e  conditbns 
where th e  OH* c o n c e n tr a t io n  I s  k e p t  low, on ly  to  s  small- extort ) ,  
o r  combine' w ith  a f r e e  ca rboxy l Ion  ( th e  m ain 'reaction) o f  on 
o th e r  acid  e s t e r  molecnl© to  y i e ld  th e  n e u t r a l  e s te r*  . ^fels 
r e a c t io n .w a s  shown to  p roceed  only In  e s t e r s  o f  h ig h .e le e tr o n -  
r e le s s  © p r o p e r tie s , a s  in  p«*methcxybenzhy&ryl and ^L-naphtfeyl 
a n isy l hydrogen ph'thalates and s u c c in a te s ,  a d id  e s t e r s  o f  lower 
a lk y l oxygen f i s s i o n  p ro p ertie s  e i t h e r  rem ain• unchanged in. ■ 
d i l u t e  a l k a l i , -  o r  h y d ro ly se  t o  th e  a lc o h o l .
That t h e  r e a c t io n  in v o lv e s  th e  ' t r a n s i t o r y  e x is te n c e  o f  th e  
f r e e  carfeonlum Ion  i s  dem o n stra ted .b y  th e  f a c t  t h a t  when th e ' . 
n e u t r a l - . e s t e r  p rep a red  from, o p t i c a l l y  a c t iv e  a c id  e s t e r - i s  .; 
hydrolysed under  c o n d i t io n s  "where fcnly acy l-oxygen  f i s s i o n  can ’
- +m
ta k e  p la c e  ( a b s o lu te a lc o h o l and h ig h  concentration  o f .  OH ■ io n s)  
th e  r e s u l t i n g  c a rb in o l  shows a pproxlm stely h a l f  th e  o p t i c a l  
a c t i v i t y  o f  th e  c a rb in o l  o b ta in e d  by d i r e c t  h y d ro ly s is  u n d er  t h e  
same co n d itio n s .of th e  same a c id  phthalate*.
fh e  p ro cess  4hm be rep.resrn.ted by th e  schemes-'
ny!*+1 n
COO
i y
C c O \  ^
v l c o o g . 1'
A fur the** g e n e ra l  r e a c t io n  o f  th e s e  e s te r s  vfcloh r e a c t  by 
a lk y l-o x y g e n  f is s io n .  I s  t h e i r  i n t e r a c t i o n  with'.. so&iuia d- 
to lu en esu lp h ln a te  to  g iv e  the sulph&ne#' Moreover In  t h i s  
r e a c t i o n  th e  r e s u l t i n g ' sulphone i s  o p t i c a l l y  I n a c t iv e  s in c e  I t  > 
a l s o  in v o lv e s  th e  t r a n s i t o r y  e x is te n c e  o f  th© a lk y l  group E,
The group H I s  p re se n t  I n  th e  r e s u l t i n g  sulphone l in k e d  by th e  
lo n e  pair" o f  e le c tro n s  of-'the. sulphur atom.
There i s  also- th e  p o s s ib i l i t y  o f  an Interm ediate fo rm a tio n  
of. su lp h in le  e s te r , -  which I s  then  re a r ra n g e d  very  r a p i d l y  id th© 
su lphone . " B ut/experim ental ev idence f o r  t h i s  c o u rse  o f  th e  
r e a c t io n  i s ' l a c k i n g ,  although, i t  i s  w e ll  known th a t  su lp h ln ic  
e a te r s ,  r e a d i l y  r e a r r a n g e  * to sulphone (Kenyon: and P h ill ip s ,.  J*C, 
1930, 1676J' AB l t t  th© r e s u l t i n g  sulphone the a lk y l  group Is- 
d i r e c t l y  l in k e d  to  th e  3 which o r ig in a l ly .p o s s e s s e d  a Jo n © 'p a ir ' 
o f  e l e c t r o n s ,  th e  K w i l l  in  a l l  probability 'com bine d i r e c t l y  
w ith  the  n e g a t iv e  3 atom.
1 3 .
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Form a t lo n  o f  - su1phone a and ' t h io e th e p s >
Sulphones'were p rep a red  toy r e a c t io n s  Invo lv in g  n lk y l -  • 
oxygen f i s s i o n ,  toy allow ing th® sodium s a l t  o f  th e  s u lp k in lc  
a c id  to  r e a c t  w ith  th e  .-acid p h th ela te  o f  th e  carb in o l i n  s l i g h t l y  
a l k a l i n e  so lu t io n  and a ls o  toy th e  .ac tion  of the  s u lp h ln ic  ' 
a c id  on the' ca rb in o l ( M lchler# s. hydro! and toenzhydrol) i n  a c id  
s o lu t io n . (H lnsberg, Bor, 191s/ ,  50 . .488 ) . I t  has  now been 
found' that', su lphones a r e  formed in  t h e o r e t i c a l  y ie ld '  toy r e f l u x -  
in g  a ch lo ro fo rm  so lu t io n  o f -.the earb in o l o r  .of the  ac id  
p h th a la te  w i th 'a n  excess  o f  to lu e n e s u lp h in le  a c i d .  Itoat the  
re a c tio n  p ro b ab ly  'proceeds - toy th© tm im olecular mechanism i s  
shown toy th e  com plete racem.is&tloh o f  th© r e s u l t i n g  su lp h en e•
'  * . • e.  '
The r e a c t io n  o f  a c id  p h th a la tes can toe fo llow ed  toy .the 
s e p a r a t io n  o f  p h th a l lo  a c id ,  s in c e  t h i s  i s  a lm ost in s o l u b le  i n  
ch lo ro fo rm . Xn  the case  o f  e sr b ln o ls  o f  high e l e c t r o n - r e l e a s e  
•properties p h th a lic . ac id  s t a r t s  to  d e p o s i t  alm ost Im mediately 
the so lu t io n 'b e g in s  to  tool! and th e  r e a c t io n  re a c h e s .c o m p le t io n  
■within a few m inutes# ' I n  o th e r  c a se s  where the  tendency f o r  
warbonium lea t l o n  fo rm a tio n  I s  n o t  so h ig h ,  the r e a c t i o n  t  r?k©s 
c o n s id e ra b ly  lo n g e r  (About 16 hotlrs In  the ca se  o f  sn & y l-  . 
hydrogen p h t h a l a t e ) .
In  a l l '  c a s e s ,  e i t h e r  when s t a r t e d  from th e  e s t e r ,  or  fro^r.
th© c a r b i n o l ,  th© r e a c t io n  p roceeds to  completion* • I t  was
shirwn toy. Tarnoky (T h e s is ,  Lohdon, 1945) t h a t  when pwraethoxytoenzhgj
h y d ro l I s  h e a te d  w ith  sodium p -to ltten © su lp h irmt© In  an aqueous
a lc o h o l i c  s o lu t io n  o n ly  22% o f  th e  c a rb in o l  m 3 co n v e rted  t o  th e
au lphone’ arid th e  ' r e s t  reco v e red  unchanged* '• This' would s u g g e s t ,
.. tha t sodium hydrox ide  produced during , th e  reajblon I n h ib i t s ,  th e
♦
aulphone fo rm a tio n ; th e  K ten d in g  to  combine w ith  th e  f r e e  OH1 
io n s  r a t h e r  .than adding to  th e  l o n e . p a i r  o f  e l e c t r o n s  o f  th e  
su lp h u r  a t m  and'.'the I n c r e a s in g  OH* c© n ce n tra t ic n  In  th e  
a l c o h o l i c  s o lu t io n  f i n a l l y  I n h i b i t s  th e  i o n i s a t i o n  o f - t h e
•' , s . . .
c a r b i n o l .  T h is  would be l n ’a greeiaent w ith  th© f a c t  t h a t  th e  
e s t e r s  o f  th e se  c a r b in o l s  r e a c t  toy ©cyl-oxygen f i s s i o n  in  . 
a l c o h o l i c  a l k a l i n e  s o lu t io n .  • But i t  i s  a l s o  p o s s ib le  t h a t  th e  
r e a c t io n ;  had n o t  tim e to go to  eompleU on and as  Tsrnoky made 
n o |  experim en ts  in  which he' a l l o w s ' th e  components to  r e a c t  
lo n g e r  i t  I s  d i f f i c u l t  to  say -1 th  c e r t a i n t y  yhy h i s  y ie ld  i s  
o n ly  -22%$
The u se  o f  f r e e  su lp h in ic a c id  has  th e  advantage over 
Terooky*s ex p e rim en t t h a t  th e  r e a c t i o n  ca n  go to - com pleteness 
(no OH* Io n s  formed). and th e  chloroform  w i l l  have the- seme. . 
e f f e c t ,  where a c id  p h th a la t e s  a r e  concerned , toy s h if t in g  th e  
eq u ilib rium  between undl a soc 1 a ted  e s te r  m olecules .and the • 
carbonlum k a t l o n -to  th e  r i g h t ,  a s  p h th a lic  acid  la  i n s o lu b le  
■and s e p a r a te s  from the, r e a c t i o n  m ixture* ■ The same "-applies 
a l s o  tp o th e r  experim ents where the a c id ' p h th a la te  in ;
■ ch lo ro fo rm  s o lu t io n  w as.used ;
R -0 ,C O .H » ^  R +  O .C O .R *; R .C O .O f  H ••-fR.COOH ( s e  i e " n t n s )  .  .
The ta b le  below shows the: sulphcnes 'prepared, by th© method
'o u t l in e d  aboges
S ta r tin g  sA ter la l*  -Resulting milobone • fut>*
<wbwkt»wwt'W irwry^^-iMi^ itrnnrjifiwniiniumj.ux iiuww, uwiww!i>iB>«<wmnw>iU!iiMii n . - !■£■■• i r i rmn—cawnaca* vm w m & m m m *
p.aethoxyt.onzhyanrX H phthnlaW U  to ly l-p -rieth cxyb en z- o 
p-matliexybenzhydrol Jhy&pyisui|4*one 160
p-»hsnox:fbenzhyaf^l-H -phthalate|p), t o ly1_p_phefiQSEyfcenE..
■ ' ' •" 4 •• * \  (hydrylsulphone ' 164-1p- phenoxyben zfeydrol U
■3*4 ■ di-me.thoxybenzhydrol. p -t0ly l-m f p-&l-srethoxy- ' o
■ : - .. benzhydrylsulphone' . ' 146-47
xen y l arfaylcarbinol # • p - to !y l ,x e n y la n is y l-  . o
" carbinylaulphone - 165,
a n isy l H#phthalate* . • , , p - t o l y l  p-iae thoxy- --©
benzy l aulphone . 120 -
’ Ih io e th ers  a r e  u s u a l ly  prepared by b i l l  lams m f s s y n th e s i s  •
»
o f  e th e r s  .according to  scheme: ,BSlla t  EX -2RSH UaX* . I t  hea . now 
been' found th a t a c id  e s t e r s  o f  c a r b i n o l s which r e a c t  b y  - alkyl-, 
oxygen • f i s s io n  when d is s o lv e d  i n  d i l u t e  sodium h y d ro x id e , r e a c t  
w ith  fchlo c r e so l g iv in g -th e  th ioeth er-T h at th© compound found 
i  4 th e  e t h e r ,  was shown by th e  o x id a t io n .  ^he r e s u lt in g  .tfeloe 
e t h e r  when formed from an o p t i c a l l y - a c t i v e  p h th a la te .  . i s  In a c tiv e  
to  th© sulphone and th e  r e a c t i o n  In v o lv es  the" tr e n s it io n a r y
carbonium k a t io n '  which le sea ' i t s  charge  by combining w ith  th e .  
n e g a t iv e ly  charged  E 8~, and s e p a ra te s  from th© aqueous-
so lu t io n *  ^h© same th io e th e r  i s - a l s o  formed when' th e  p h tb a le t e  sut 
t h i c e r e s o l ,  o r  th e  c a rb in o l  end th io c re s o l '  ©re re  fluxed... In  
.chloroform, so lu t io n *  I 'h lo e re so l  w i l l  -be. sore- e x te n t , ,  io n i s e  i n  . 
t h i s '  s o lu t io n ,  - and in  t h i s  form r e a c t .w i th ,  the carhenium io n ,  o r  
o r  th e  carfconlum Io n  w il l ,  combine " w i th ' tho u n d is s o c ia te d  t h i o -  
c r e s o l  i f  th e  l i b e r a t i o n  o f  th e  c a rhenium k a t io n  ,1s q u ic k e r  th an  
.•the t fe io c re so l  from which . i t  ex p e ls  a proton*
The; fo rm a tio n  o f .th e  t h lo e th e r s  along w ith  sulphone. fo rm a tio n  
seems’ to  be a' g e n e ra l  r e a c t i o n  f o r  s u b s t i t u t e d  benshydro ls*  .
Also o th e r  - ' n o t 'n e c e s s a r i ly 's e c o n d a r y  a lc o h o ls  such-as. 
a n i s y la lc o h o l .  and t r i p h e n y l c a r b in o l ,  where e l e c t r o n - r e l e a s e  i s  
s u f f i c i e n t ,  to  a l low  them to  r e a c t  - according© .to"the u n im o lec u la r  
mechanism, g iv e  th io e th e r s *  ; Only one t e r t i a r y  c a rb in o l '  ... 
( t r i p h e n y lc a r b in o l )  .was exam ined ,but th e re  • seems l i t t l e  d o ub t th a t  
a t  l e a s t  a l l  s u b s t i t u t e d  t r lp h e n y lc a r b in o l s  w i l l  r e a c t  i n  th e  
same way, though i t  .I s  a l s o  p ro b ab le  c h a t  a l i p h a t i c  t e r t i a r y  
c a rb ln o ls .m ig h t  r e a c t  by th e  same mech anism. ' The work sc f a r  
c a r r i e d  o u t . i n d i c a t e s  -the t  t h i s  r e a c t io n  i s  s' l i a b l e  f o r  
c h a r a c t e r i s a t i o n  o f  benzhydro ls  and t r l p h e n y l c a r b in o l s .  I t  
would be i n t e r e s t i n g  t o ' e x t e n d ' t h i s  work to  a s c e r t a i n  w hether  
t h i s ,  r e a c t i o n  m ight h o t - b e  s u i t a b l e  f o r  c h a r a c t e r i s a t i o n ’o f  t e r t  
a lc o h o ls  g e n e ra l ly .  ' The t h l o e tb e r s  so' fas? examined' c r y s t a l l i s e  
w e ll  from m eth y la lco h o l in  needles*
Th© t a b le ' below g iv e s 'a  l i s t  of. th io e th e r s  prepared  
; .and "their-sup**s»
• K«D«
■ O
p - t o ly l  ^ m ethoxyhenzhydrylthibethQ r 8 7 -BS
o
p - t o ly l  p-phenoxybsnzhydrylthioether ■ 55-58•
p - t o ly l  3* 4-dime thoxybenzhydryl- ■o
th io e th er  ;. . 76-77
' p -to ly l'  m ethyl.an lsylearb inyl th io -  . ©
eth er  58
p-t«>3y-3H ^thy l€ fflfey lee rb in^ tk lo -  ; ■ o
. e th er  91
o
p - t o ly l  tr ip h en y lca rb ln y lth io eth er  149
o
• .p -to ly l p-xsethoxybehzfelthioether 63-67
'On a c c o u n t 'o f  i t ws l a r g e * M .e f f e c t ,  p-m©thoaeybenshy&rol was 
chosen t o :tr y  out.new  r e a c t io n s  w ith  i t s  acid ' p h th allo  e s t e r ,  
fh e  ease  w ith which t h i s  c a rb in o l  lo s e s  i t s  hydroxyl group i s  - 
a g a in  demonstrated -by i t s  strange behavior-$r when tr itu r a te d  w ith  
a concentrated  aqueous s p lu t io n  o f  p * to lu e n e sulphonic a c id .  In 
th is  r e a c tio n  no - su lp h o n ic  e s te r  i s  formed, b u t one m olecule of 
th e  c a rb in o l  r e a c t s  as  a n .a l k y l s t in g  .agent fo r  a second m olecule  
end th e  r e s u l t i n g  product Is' i t s  e th e r . I t  has already been 
recorded how*.'tinder the  in f lu e n c e  o f  heat* p-methcxybenzhydryl- 
eth er  i s  formed* b u t  i n  the presence of the  su lphon ic  a c id  the . 
e t h e r  forme t lo n  la  much more r a p id  and ■goes to  co m p le tio n .
Under th e  ■ in flu e n c e  o f  tfeer-1 © m s .
th e  h ig h ly  d i s s o c i a t e d  p»toluenesulphonic acid* - the- hydroxyl 
.group o f  the  c a rb in o l  i s  - s e p a ra te d  by th e  hydrogen io n s  o f  th e  
a c id  and th© r e s u l t i n g  earbbnlum • katlon  (which does n o t  r e a c t  
as  i n  th e  case with aqueous hydroch loric a c id , . where the f i r s t  
s te p  i s  e n t ir e ly  analogous, ■ but then  th e ■■carbonium io n  combines 
w ith  c h lo r in e  io n s  to  g iv e  th e  benzhy&ryl ch lo r id e );'ex p e ls  a 
p ro to n  from a n o th e r  un*diss& olated c a rb in o l  m o lecu le •
S ch em atica lly  the r e a c t i o n  can be r e p re s e n te d  thus: ;
Ihe  s o lv o ly t i c  e f f e c t  o f ' a b s o lu te  m e tk y la lcc h o l on th©
c a rb in o l  and th e  hydrogen ph tha la t©  has, a l re a d y  been d e s c r ib e d .
*
I t  has now been observed th a t th e .B -r ia c ts  a l s o  w ith th© 
n e g a t iv e ly  charged  phenoxy and I .  naphthoxy .group•.(or with' 
u n d is so c ia te d 'phenol .or naphthol) when a so lu t io n  o f  the  
'p h th a la te .  end phenol o r  n ap h th o l In chloroform  i s  refluxed*  
g iv in g  th e  corresponding e th ers* '' A lso St -uaphthyl a n isy l  
hydrogenphthalnte r e a c t s  i n  a s im i la r  way. ' ■
^  i +  H u > o  . . .
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I n te r e s t in g ' reaction ,' where p-msthoxybenzhydryl# 
phthalat© a c t s  as' a .powerful .a lk y la t in g  ag en t i s  i t s  i n t e r a c t i o n  
w ith  oximes*
' -Ethers o f  oximes a re  u s u a l ly  prepared’ by th e  a c t io n  o f  
&2methylsulphat©  (which  r e s e t s  a lso  by a lk y l-oxygen  f i s s i o n  
though by a bim olecu lar mechanism)- in  th© p resen ce  o f  c a u s t i c  • 
soda o f  o f  a l k y l ‘lod ldeA , . e i t h e r  a lo n e  or. in  tine p resence  of 
p o tass ium  c a rb o n a te  o r  s i l v e r  oxide* On a lk y l& tio n  an oxlme
u s u a l ly  g iv e s  a m'xture. o f  tfO products* th e  0 - e th e r  and 'the 
II-ether, wh^re on© e th e r  l a r g e ly  predom lnates . at-Oximes g iv e  as
When one a llow s to  in te r a c t  in  sodium hydroxide so lu t io n  
the a c id  p h th a la te  and c( *o-inethoxybenshldoxiise, th e  ’0 -eth er  o f  
the oxiaia i s  form ed,' AX s o l  -ncphtkyl-c-m ethcxyphenyleerb inyl' 
hydrogen p h th a la t e  r e a c t s  i n  th©, same, way .a lthough  t h i s  c a rb in o l  
I s  known to  r e a c t  l e s s  r e a d i l y  by a lky l-oxygen  . f i s s i o n  t h a t  p- 
methoxyhenzhydr© 1 , . .
That the e th e r  formed was th e  - 0  and n o t  the -M e th e r  was 
e s t a b l i s h e d  (a lthough , on. account o f  th e  work- dcrfe. by Brady "and 
h is  co-w orkers  on oxlme-ethers., i t  could  be assumed t h a t  th e  -0  
e th e r  was formed} by i t s ; red u ctio n . to  o-me thoxybens|rl&min®« The 
o n ly  product i s o l a t e d  i n  the redu ction  was o-methcxybenzylainine' 
and no su b s titu te d  p-methoxybehshydrylamlne. was formed* Th© 
method used was i n  p r in c ip le  th e  same as th a t used by Semper 
and L lc fc ten stsd t. (B e r ,, 1913, 51* 928}
f o r  redu ction  o f  the. 0- and H~ methyl eth ers o f  benzphersoneoxl&e,
In  extending t h i s  work i t  would 'be 'In tere st in g  t o  a llow  a 
^ -oxlm e to  r e a c t  w ith  the p h th a la te  and in v estig a te .pt h |s r |© c tic n
the main or. on ly  p ro d u c t 0 - e th e r s ,  whereas j} -exim es y ie ld  
II-ethers . (Brady, V m n  and G o ld s te in ,  1926, 2 3 8 6 ),
«
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.r£h& hydrogen ph the lu te . r e a c t s  a ls o  is&th icupferron* As th e  
s t r u c tu r e  o f cupferron . (an  ammoniacal s a l t  o f  n i tro s o -p h e n y l 
hydrozy lam ina)' may 'be w r i t te n  a s  1» o r 2 , (c .p *  Sl&gwick1 s 
O rganic C hem istry o f  N itro g en , 1942, p . 456) so th e  r e s u l t in g  . 
r e a c tio n ;-p ro d u c t 'm y  b e  form ula te d  e i th e r  as l a .  o r  l b .
I.
|
. ■ /& ,. c fcKf
o  8
. The compound produced m ight p o s s ib ly  be reduced  and so  g e t  
an in s ig h t .  In to  its fc  s t r u c tu r e  and a t  th e  same tim e in to  th e  
s t r u c tu r e  o f  cu p fe rro n  and -nitresophenylhy& roxylsm *n e • So f a r
no 'such ' a tte m p t has beanm mad©*- . ..
• Ac i - mi trocompounds and -p-m ethoxybenzhydrylhydrogen p h th a la te  
d is s o lv e d  in  d i l u t e  sodium hydrox ide  r e a c t  In  a s im ila r  way to  • 
t h a t  d e s c r ib e d  above, g iv in g  th e  n i t r o n ! c  e s te r*  The n i t r o n ic  
e a te r ,w a s  o b ta in e d  by in t e r a c t i o n  w ith  n itro m e th a n e , p h e n y ln itro -  
m ethane and p-brom opheny ln itrom ethane, b u t co u ld  o n ly  be 
p u r i f i e d .b y  c r y s t a l l i s a t i o n  in  t h e ' l a s t  c a s e .
- . I n a l l  th e  above re a c tio n s  th e  p-methoxybenshydryl-*
hydrogen p h th a ls te  r e a c t s  as  an .a lk y la t in g  a g e n t,  th e  carbcnium. 
k a t io n  f i r s t . f o r m e d  g iv in g  up i t s  p o d t iv e -  charge  to  on an io n .
f t jO
iu 0" MXu
1 .  U H c - V  ' W o V & i  
4,
Ci , H r . t J : N O kI
IPh© a c tio n ' o f  ammonia cn e a te r s  alw ays -y ie ld s  th e  a c id
.amide end th e  a lcn k c l*  In  th e  c o s e -o f  th e  a c id  p h th a la te s  o f
p-methpxybenzhy&rql and r e l a t e d  c& rb ino ls. i t  has  been found t h a t
the- a c t io n  o f  aguecus ammonia l a  to  p roduce the amine
co rresp o n d in g  to  th e  c a rb ln o l  to g e th e r  n1..th ammonium p h th a la te *  -
The • c a rb in o l ' i s  n o t  produced as  would he expected* I t  ap p ears
t h a t  the  ca rbon lum k a t ic n  i s  a t t r a c t e d  to  th e  .unshared e le c t ro n s
o f  th e  n i t ro g e n  atom in  th e  ammonia, m olecule* As mmbx&e' i s  a
very, weak b a s e , the amount o f  f r e e  OH’ . Ions w i l l  he n e g l ig ib l  e ,
.compared w ith- th e  .number*, c f  u d i s s o c ia te d  ammonia molecules.*
fh e  carbonivja k a t io n  'w i l l ,  th e r e f o r e ,  m o stly  c e re  i n t o  c o n ta c t
w ith  u n d fs s o c ia te d  ammonia m olecules w ith 'w hich  i t  w i l l  com bine,
g iv in g  a p o s i t iv e ly  charged  .interm ediat© -com plex* On
s t a t i s t i c a l  grounds - only, a snzal-1, . f r a c t io n  o f  c a rb in o l. w il l
. *
r e s u l t ,  by c o r /b in a tio n 'o f  th e  k a t i c n  w i t h ' f r e e  hydroxyl Ions* 
to  a c id  amide cannot be formed In  r e a c t i o  .ns- Involving , a lk y l -  
oxygen f i s s i o n  a s  th e  f i r s t  s te p  i s  I o n i s a t i o n  and th e  
II’ *000 Ion  canno t r e a c t  with ammonia t o  g iv e  a c id  am ide. .
The me th a n !  am o f  th e  amine fo rm a tio n  m igh t b e ,  t h e r e f o r e , . the ' 
fo llow ing?
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In  th e  expert^nt& X work th e  amines v/ere c h a ra c te r is e d  by 
fo rm a tio n  o f t h e i r  a c e ty l  o r  benzoyl -d e r iv a tiv e s*
C hatta?/ay; {£#C*S*, 1936, 355) d e s c r ib e s  the . a c t io n  o f  
ammonia. on t t t t - t r l c h l o r o -  A - n i t r o -  | \  -a c a to x y p ro p * ae , y ie  M in g  
ammonium a c e t a t e  and if $T- t r l c h l o r o -  9. - n i t r e -  $  - aminopropane* 
Here th e  mechanlam • seescs to  in v o lv e  *IkyX-oxygen f i s s io n  .by th e  
M m o le e u le r ' mechvr.lsm and no t by th e  u h im o lecu lsr  iroohanisra 
( I o n i s a t io n )  as  abobe* T h e r  and X  s u b s t i tu e n t s  a re  e-1 e e trc n  
a t t r a c t i n g  and seem to  impose such a p o s i t i v e  charge- on th e  
c a r  b i n d  carbon atcmf tha% th© 'unshared  e l e c t r o n s 'o f  th e  
n i t r o g e n  in  ammonia,a re '  more a t t r a c t e d  to  th is  carbon a to ^  
than  to  . th e ^ £ »  0  carbon  atom o f  th e  ac id  r a d ic a l* • ....;
•  AMI STLALCOHOL * ‘
I t  h as  a lre a d y  been n o tic e d  by fa rn ck y  (T h e s is , London.,
■ '■ 1 . / . . . ' ■  "I
1945). t h a t  a n is y le le o h o l  and i t s  e s t e r s  can r e a c t  by alkyl-*
oxygen f i s s l o n l  As t h i s  a lc o h o l i s  p rim ary , i t  does no t. c o r t  einj
I t  J
any asaym m etric ca rbon  atom and t h u s / i s  n o t p o ss ib le  to  p rove tk e ;
o ccu rren ce  o f  t h i s  me<h anlsm  by o p t ic a l  a c t i v i t y  m easurem ents o f '
; t h e . r e a c t io n  .p roducts*  Tarnoky* s argum ent f o r  t h i s  ty p e  o f  
■ reac tio n  mechanism i s  th e  fo rm a tio n  o f  a  aulphcne* A$ t h i s  was 
th e .o n ly  ex p e rim en ta l' ev idence th e  work was e x te n d e d .to  o th e r  
. r e a c t io n s  w h ic h .a re  co n s id e re d  to ' in v o lv e  a lk y l-o x y g en  f is s io n #
■ The fo rm a tio n  o f  th e  th io e th e r  h as  already been m entioned* The- 
m o a t'co n v in c in g  argum ent f o r ' t h i s  ty p e 'o f  - mechanism i s  th e  
a c t io n  o f  a lc o h o l on I t s .  a c id  p h th a l ic  e s te r#
, When an  e s t e r  i s  so lv o ly se d  i n  a lc o h o l ,  d i f f e r e n t  p ro d u c ts  
a r e  o b ta in e d , depend ing  on the  pod t io n  o f .f is s io n # -  . Alkyl-* cxjga
f i s s i o n  w i l l  y ie ld  .th e  e th y l  e t h e r  and c a rb c x y llc  ac id s
• . . ■ \  .
. Rt.CQ.CH + . EtOH -a  R* # CO * OH *  R*01t '
w hereas acy l-oxygen  f i s s i o n  w i l l  g iv e  t h e  e tk y le s te r  o f  the
‘ earb oxy llc  a c id  and th e  a lco h o ls
• R1 # CO* OR *  EtOH H1•00* OEt +R# OH ■
Th© i s o l a t i o n - o f  e i t h e r  th e  e th y l  e th e r - o r  th e  a lc o h o l g iv e s  
■convincing e v id e n c e -a s  to  th e  p o s itio n , o f 'f i s s io n *
A n isy l hydrogen ph th  e l i te ,  when re f In x e d  w ith .e th y l  a leo h o 1 
g iv e s  a n is y l  e th y l  e th e r*  \ f h l s  a lc p h o l i s . n o t  n e a r ly  so . ■ 
r e a c t iv e  .as .p~m© th o x y b en sh y d ro l,  where one hydrogen atom o f  
a n is y l  a lc o h o l I s  re p la c e d  by th ^ h e n y l  group* ' The fo rm a tio n  
o f  th e  ethylethex* i s  v e ry  slow , b u t no a n is y l  a lc o h o l i s '  formed., 
d u rin g  s o lv o ly s is  and:..the. u nchanged .hydrogen p h t h a l a t e . i s  . 
re c o v e re d ,; when. th e  r e a c t io n  i s  s to p p e d 'b e fo re  i t  has gone to  
com pletion* . . _
■
I t  was .s t a te d  (Tarnoky, loc*  e i t » ) . 'th a t  the, hydrogen. . 
p h th a la te  when d is s o lv e d  in  . d i l u t e . sodium h y d ro x id e , undergoes 
h y d ro ly s is  and t h a t  no n e u t r a l  e s te r ,  i s . .formed, a s  in  the  case ., 
o f  c s rb ln o ls  o f  h ig h  alicy l-oxygen f i s s i o n  power*. . I t  i s  
d i f f i c u l t  ■ to  say , by what, r e a c t io n ,  .uni* or, h im o le c u la r , th e  d  
a lco h o l, was form ed, b u t t h a t  th e  a c id  .e s te r  can  d e f i n i t e l y  . 
r e a c t  by th e  u n lm o lecu la r  mechanism has now te  en shown, by 
n e u t r a l  e s t e r  fo rm a tio n  In -a  n e u t r a l  medium* When th e  hydrogen 
p b th a la te  is - r© flu x e d ' In  ch lo ro fo rm  s o lu t io n  f o r  a c o n s id e ra b le
tim e' p h th a l ic  a c id  i s  p r e c ip i t a t e d  and th e  n e u t r a l  e s t e r  i s  ...
\ • . . t \
formed* fh u s ,  i h  a lk a l in e  s o lu t io n , 's h o u ld  th e  - e s te r  y ie ld
carbonium  k a t io n s  th ey  w i l l  combine w ith  th e  OH Io n s  g lv irg  th e  
/ » ‘ ; 
a lc o h o l ,  o r  a s  th e  e le c t r o n  r e le a s e  i n  a n is y la lc o h o l  i s  sm&ll ■
and th e  io n i s a t i o n  o f  th e  f r e e  ca rb o x y l group, a c t s  a g a in s t  th e  "
tendency  .to a lk y l oxygen f i s s i o n  (Arcus and K en y o n ,I*  C* S. ,  1938,
1912) aoyl»oxygen f i s s i o n  m ight r e s u l t * • In  s o lu t io n ,  where free
OH I  a re  a b s e n t th e  n e u t r a l ’ e s t e r  l a  formed*
■ p - v m m m s m z m w o b  ,  ■ _
' T h is ca rb ln o l was re so lv e d  by f r a c t i o n a l  c r y s t a l l i s a t io n  o f  
- the-, q u ln id ln e ..sa lt  o f  I t s  hydrogen phth&late in  acetone s o lu t io n
• fo llo w ed  by. h y d ro ly s is  o f  th e  o p t i c a l l y  a c t iv e  e s t e r - i n  
; a b s o lu te  a l c o h o l i c s o lu t io n *
...The c a r  b i n d  does n o t r e a c t  a s  e a s i l y  by a lk y l  oxygen f i s s i o n  
a s  p~m ethoxybenzhydrol• This may be accounted  f o r  by a 
"*M e f f e c t  of. th e  ph'enoxy group' a p p re c la te ly  l e s s  .than  t h a t  o f th e  
methoxy group  -  p ro b ab ly -d u e  to  h ig h  reso n an ce  energy  i n  the  
benzene n u c le u s  o f  th e  phenoxy g rcup  -  a n d , re  s t i l t in g  In  a sm all e r
• e le c t ro n  a v a i l a b i l i t y  a t  th e -s e a t  o f  s u b s t i tu t io n #  On acco u n t
o f  t h i s  th e  tendency  - t o  form ation o f  the. carbonium' k& tlon w i l l
be  much le ss# ; ’
"\ ' E xperim ental I n d ic a t io n s 'f o r  t h is  assumption are th a t th e  .
* .- 1
c a rb in o l  does n o t r e a c t  w ith  a lc o h o l ( th e  a c id  p h th alate  i t  s e l f  
d o es , g iv in g  th e  corresponding- e th e r )*  . I t  does n o t so  r e a d i ly  
g iv e - th e  c h lo r id e  on t r i t u r a t i o n  w ith  c o ld  aqueous h y d ro c h lo ric  
a c id  (o n ly  on 'w arm ing ), th e  a c t io n  o f  ;'& cetylchlorlde does n o t 
r e s u l t  in  th e  -fo rm ation  o f  th e  c h lo r id e  b u t o f th e  a c e ta te .  . The 
a c id  p h th a la te  In  d i lu t e  solium  hydro x id e  .s o lu t io n  rem ains c l e a r  
f o r  a lo n g 'p er io d  and a f t e r  3 weeks o n ly  l i t t l e  n eu tra l e s t e r  is  
'formed;, a sulphone I s  o n ly  form ed when' tin© a lk a l in e  s o lu t io n  of 
. th e  su lp h ln a te  and phth&Late I s  h e a t e i .  ■ A d i l u t e  s o lu t io n 'o f  
th e  hydrogen  p h th a la te  in  -e-cess, o f  sodium hydroxide h ydrolyses •
' by aey l-oxygen  f i s s io n  a t  room temperature#. The r o ta to r y  pew e r
-of the .lib er a te d  e a rb in o l  b e in g  n o t s ig n if t  cirntly d if fe r e n t  f rom
t h a t  o b ta in e d  by h y d ro ly sis  in  a b s o lu te  a lc o h o lic  sodium.
«■' ■ *
hydroxide so lu tio n #  • ■ -
H e ^ t  ten d s  to  in c re a s e  th e  io n is in g  power o f  th e  ac id  -
ph thal& te#  Tans th e  n e u t r a l  e s t e r  isfr-o rm ed , when a d i l u t e  •
/ . " . *. ' 
s o lu t io n  o f  .thcphthalate in  aqueous sodium hydrox ide  i s  fisrjwe&f
‘ re f lu x e d *  ' ; The se p a ra te d
n e u t r a l  e s t e r  p ro b ab ly  because o f  i t s  i n s o l u b i l i t y ,  i s  s t a b le
to  th e  ex cess o f  a l k a l i ’in . aqueous s o lu t io n  and a ls o  re flu x in g  f o t
s e v e ra l  h o u rs  does n o t  h y d ro ly se  i t*  Ib e n  th e  n e u tra l  .e s te r /-
p re p a re d _from  th e  a c t iv e  p hthalate i s  hydrolysed. - in  a lc o h o lic
sodium hydrox ide  s o lu t io n ,  th e  r e s u l t i n g  e a rb in o l  has a lm o s t
■ e x a c tly  h a l f  th e  r o ta to r y  pow er-of th e  .o p tic a l l y  ‘ pur* e a rb in o l*  •-
pmphenoxybenzhydrol allows an anomalous b eh av io u r when com­
p a red  w ith  p-methcxybenzhydrol o r  o th e r  earb in o l s . so  fa r ' 
in v e s t ig a te d *  / The s c id  p h 'th e la te  o f  p-methoxybenzhydrol g iv e s  
'only, th e - n e u tr a l  e s t e r  in  d i l u t e  sodium h ydrox ide  so lu t io n , and 
when th e  hyd roxy l con cen tration  i s  in c re a s e d  h y d ro ly s is  w il l  
p r e v a i l ,  g iv in g  a h i ^ l y  raeem ised  e a rb in o l ;  even 5H .sodium 
hydroxide, where - alm ost com plete h y d ro ly s is  r e s u lt s  . 
g iv e s  a e a rb in o l  o f  low o p t i c a l  r o ta to r y  power* I t  has been 
a lre a d y  s ta te d  ab o v e ,1 th a t  the hydrogen .p h th a la te  o f  th e  am 
p -p h e n o x y d e riv e tly e  g iv e s  in  d i lu te  x sodium hydrox ide  s o lu t io n 'a t  > 
o rd in a ry  temperature th e  e a rb in o l by a c y l-o x y g e n -f is  s io n , no 
n e u t r a l  e s t e r  formed a s  a r e  s t i l t  o f  e le c t ro n  -a ttraction  by th e  • 
second b m se n e  ring* . I f , -  on th e  other.hahd , a s o lu t io n  o f  ifee
'.ph thalate ' in  .excess'sod ium  hydrox ide  i s  r e f lu x e d , n e u t r a l  e s t e r  is| 
formed^ in d ep en d en t o f  th e  Oil* ion- c o n c e n tre ticn* The p ropcrU  on 
■ -of. ea rb in o l and n eu tra l e s t e r  formed, seems to  depend . (apart fr a n /I
th e  a c t i v a t in g  in f lu e n c e  o f  thermal energy) .only  on the r e l a t i v e
volume o f  th e  so lven t#  . then 'the- volume . .of water was in c re a s e d ,
- i flt* m* 6$&k Sustudf $U C f  1^*)
th e  y i e l d  o f  n eu tra l e s te P f  (#§4) was o b ta in e d  when th e  s o ld
p h th a la te  was re flu x ed  w ith  a h ig h  excess b u t  co m p a ra tiv e ly  s m a ll '
"volume o f  SI? sodium hydroxide*#
In ' a mere, concentrated  s o lu t io n ,  th e  carbonium batbon  w i l l  '
have an. in creased  chance of. m eeting acid, p h tha late  io n s  ;and
com bining w ith  them, th erefore;, the-proportion, earbinol}, n e u t r a l
.eater .form ed  w i l l  s h i f t  tow ards t h e 'n e u t r a l  e s te r#  .T h e 'a c id  :
' phthalate. cannot .be hydrolysed by b o i l in g  i t  'w ith a b rg© ex cess
o f 'sodium h ydrox ide  i n - a 'n o t to o  la rg e  volume* ■ .
Thh anom alous b eh av io u r o f  p-phenoxybensdiydrol, i* e .  sm a lle r
e lk y l-o d y g en  fiaslon -'tendency on th e  one  hand and on th e .o th e r
hand increased' tendency  to  form n eu tra l e s te r  - (h e a t) , where as
th e  p-m ethoxy d e r iv a t iv e  does n o t  do so , can o n ly  have i t ^ r l g i n
. i n  th e  second phenyl gro% * I t  su g g e s ts  t h a t  th e  second p b m y l
group  a c t s  n e t  o n ly  as  '-e lectron  a t t r a c t i n g  b u t ,  u n d e r s u i t a b le
c o n d i t io n s ,  ( e s p e c ia l ly  u n d e r a d d i t io n  o f  thermal .energy), btrfc-
a ls o  &e e le c tr o n  r e le a s in g  and th e  r e s u l t  w il l  be an in c re a s e d  I
fo rm a tio n  o f  th e  carbonium  k atio rw  - . .
I t  h a s  a ls o  been &own t h a t  th© ac id ..d ip h en a te ' and th e - a c id  -
I ’homophthalat© under thelnfluenc.e o f  h e a t  g iv e  r i s e  to  n eu tra l
r  -
e s te r*
: , " ' ... ; :;K; -; ' r  ■
f h e t b e r  d u r i n g  t h e  e s t e r i f i e a t i o n .  o f  h o n o p h t h a l i e  a n h y d r i d e  ■ 
to ®  e a r b i n o l  e o m b ta a a  t r i t e  t h e  a r o m a f i e  e o r b o s y l i a  g r o u p  o r  
v i t a ' t b a ^ c a r b Q ^ - m o t h y l  g r o u p  " c o u lS  noV  b a  d e t e r m i n e d  s i n e s  ■ 
t e a  a c i d  e s t e r  g i v e 3  t e e n  w arm ed  v i t a  © s t e l a  t h e  a m in e  a n d  
n o t  t e a  a e i d  a s i d a *
f h s  a e i d  p h t e a l a t e  o f  a n i s y l a l e s h o l  h y d r o l y s e s  t o  g lv ®  t o e  
a l e o h o l  u n d e r  t e a  i n f l u e n c e  o f  e a a o a i a - i i Q  p - im s th o s y b e n s y ls m in e  
i s .  f o n a e d - s  p h c n o s y b o a t e y d r y l h y d r a g e n  p h t e a l a t o  g i y o s  t i e  a s a in ®  
u n d e r  s i m i l a r  t r e a t e e n t . t e a  r e a s o n  f o r  t h i s  d i f f e r e n c e  i n  b e *  
h a v i o u r  m ay  a l s o  l i e  l a  t h e  a s s u m p t i o n  g i v e n  a b o v e .
I 1  P I B i l l  I f  A I# F AS T,
E X P  E R I  M E H T A h .
p - M F ^ n io X Y B a ia im m O L  M Q  E E E A T E D  CAE»T» 'T . S ,
.;The -ketone was., p rep a red  by F ried® ! and 
C ra f ts  s y n th e s is  . (0a tte rm snn ,- I l i rh a rd t  and Mat-sch, B©iv 1890*- 25 . 
1204*; H e ll and steekm ayer* Ber* 1904, 3 7 /  825)*
■To a  so lu t io n  o f  an!sol®  (108g») and be n&oylchl ori.de ,. 
(141g*) in  ca rb o n . dlsu lphide' (5O0c#c*) was slow ly  added f in e ly  
powdered alum inium  c h lo rid e *  When th e  re d  s o lu t io n  s o l i d i f i e d ’ 
no more a lte in lu m  c h lo r id e  was .added {about* 180-200g* -were 
used) and a f t e r  standing; © wem ight, o r ,h e a t in g  f o r  an hour on ' 
the waterbath* t h e -excess' so lv e n t was poured  o f f  and th e  s o l id  
.a d d it io n  compound washed w ith  f r e s h  .po rtions- o f  carbon  d lsu lp h id e , 
I t  was decomposed w ith  a la rg e  excess o f ' ic e d  w a te r* ’ Th® 
l i b e r a t e d  jj-m®thoxybenzophenem© soon s o l i d i f i e d ,  m*p* '57-59° and 
was g e n e ra l ly  p u re  enough to  be reduced  w ith o u t fu r th e r . \.
p u r i f l c a t l  on* f i e l d  173g# o r  82$# I t  c r y s t a l l i s e d  from e th e r -
; -• . . .  o ,
l i g h t  p e tro leum  in  g la s s y  p r ism s , m.p* '61-62 *
P re p a ra tio n  o f  p -M ethoxybenahydrol* . I fn p u rif ie d  k etone  (60g#) was 
d is s o lv e d  in  e th y la lc o h o l  {600c.c* , 9 6 $ ), powdered sodlusnhydroxidfe 
(SOg#) and s in e  d u s t  (SOg#) added; ■ the-'w hole b e in g  re f lu x e d  f o r  
th re e  hour a w ith  occasional,.; sb.alci.ng* : A f te r  f l i t e r ! ,  ng .o f f  th®
2 .
• s in e ,- 'th e  a lc o h o lic  so lu tio n , was poured in to  ic e d 'w a te r  and...
gave j^m athoxybm zhydro l in- q u a n t i ta t iv e  y i e ld  a s  a w h ite  . •
p r e c i p i t a t e .  - • I t  w a s 'c r y s t a l l i s e d  fro© e th e x v l ig h t  pe tro leum
ofrom, t i l l  eh i t  s e p a ra te d  in  p r ism s , m.p* 65-06 *
T h is method o f . p re p a ra t io n  o f  th® e a rb in o l i s  ch eap er and 
in v a r ia b ly  g iv e s  much' h o tte r*  y ie ld s  th an  th© p re p a ra t io n  by th e  
a c t io n  o f  anlsaldehyd©  on a O rlgnard  r e a g e n t , '
•p-l e  thoxyben& hydryl., H ytrogen fh thala t© *, . The a c id  p h th a la t e ..
was p rep a red  acco rd in g  to  th© method d e s c r ib e d  by Balf© , 1 
\ ‘ * . .. •
.Doughty, Kenyon and. B o p le tt ,  ■ {I .  1942 , 607)* . • I t .  sometim es
happened th a t  th e  p a s ty  s o l i d ,  o b ta in e d  by. th© decom position  o f
th® p y r id in e  complex d id  n o t s o l i d i f y  .and In  t h i s  s t a t e  I t  was
im p o ss ib le  to  c r y s t a l l i s e .  th e  rea so n  f o r  t h i s  b e h a v io u r  was,
t h a t  th© p y r id in e  was n o t e n t i r e l y .removed. In  such ca se s  th e
past©  was re d is s o lv e d  in  a c e to n e .and a  la rg e  ex cess  o f  n o t to o
d i l u t e  h y d ro c h lo r ic  ©old added and enough w ate r to  p r e c i p i t a t e
th© ph th& late*  1 h e n . l t  always, s o l id i f ie d ,  and cou ld  be e a s i ly
oc r y s t a l l i s e d  from e t h e r - l i g h t  p e tro leu m , m .p. 103 * Th© 
hydrogen p h th a la te  was re s o lv e d  by th e  method g iv en  In  above 
c i t e d  paper* ' ■
■ A ction  o f  p - tplii©,ne,Sulphlnlc .;,acid  on. the  jp h th e la te ,
b
The a c id  p h th s la te  {X .Bg.) and £ - to lu e n e s u lp h ln le  a c id  ( l , 6 g , )  
w ere d is s o lv e d  I n ■ch lo ro fo rm  ( 10c*c*) an d ' h e a te d ■on the  w a te r 
b a th .  When th© s o lu t io n  s t a r t e d  to  b o l l ,  p h th a l lc  a c id  s t a r t e d  
to  p r e c ip i ta te *  : The m ix tu re  was re f lu x e d  f o r  IS  m in u te s ,
d i lu t e d  w ith  .chloroform  {20e*e*), f i l t e r e d  from th e  p r e c ip i t a t e d
p h th a l le  a c id  { O .S g .) , e x t ra c te d  w ith  d i l u t e  ammonia so lu tio n .,
washed w ith  w ate r and th e n  d r ie d .  On th e .-a d d itio n , ©f l i g h t
■petroleum , th© p -to ly l-£ -m atfeo  xyhensshydryl..sulphone c r y s t a l l i s e d '
o *
In  c l u s t e r s  o f  n e e d le s , m.p* 160 ., g iv in g -a n . a lm ost t h e o r e t i c a l
y ie ld  (1 .7 g .)  . B a lfa  a t  a l i i  ( loo* c l t . ) who p rep a red  .the
sulphone from., sodium p* to luenesm lphln& te and th e  p h th a ls te  i n
o
sodium h ydrox ide  s o lu t io n ,  g iv e  m .p . 160 .
•P rep ara tio n  o f  th e  . ai 1phone from p~methexybenghydro 1..
£-M etboxybenzhy&rol ( 2 * lg .)  and £ * to lu 6 n e su lp h ln le  a c i d . (2*0g«) 
were d is s o lv e d  In  ch lo ro fo rm  ( I B c .e . ) ‘and th e  m ix ture , r e f lu x e d
f o r  fo u r  h o u rs . .■ The s o lu t io n  was. th en  d i lu te d  w ith  chloroforms
and worked up a s  above*. . The d r i e d ’ch lo ro fo rm  s o lu t io n  y ie ld e d
on a d d i t io n  o f  l i g h t  petro leum ', clus£tcfe o f  p r is m a tic  n e e d le s  •
©•{8*9g*}, m .p . 160 a lo n e  o r  splxed w ith  £ -to ly l-p -m e th o x y b € n s-  
hy&rylanlphon© p rep a red  as. d e s c r ib e d  above. , . •
.F xperim ents with.' o th e r  e a rb in o l  s..
Action  c f jo - to lu e n e s u lp h ln lc ’a c id  ©nx
(1) 3 . 4 - d l - me thoxyb m z h y d ro l. ■
3.4-dI-m etlx>xybenshphenone was p rep a red  by b en so y la tio n - o f  ...
v e r a t r o l e  i n  th e  p re sen ce  o f  aluminium c h lo r id e . ' (Sachs an d ' 
T honet, Bexv 1904, 37*., 33.32, Brfiggemenn, J .p r .C h , ( 2 ) , ; 53 , 253) • 
The k e to n e , c r y s t a l l i s e d  from a lc o h o l ,  s . p .  1 0 2 /0 3 ° , y ie ld  B i f f ,  . . 
was red u ced  to -3#4 -d i*m ethoxybenshydro l‘by r e f lu x in g  I t s  a lc o h o lic  
s o lu t io n  w ith  ■ sodium hydroxide and s in e  d u s t  (1  p a r t  each o f
k e to n e , s in e  d u s t  and aodlum hydroxlde e n d '10 p a n ts  o f 96$ a lco h o l
fox* .th re e  h o u rs # ' . I t  c r y s t a l l i s e d  from h o t benzene, s o lu t io n ,
" o ' - .  
a .p #  99 «
-. ; .3«4*»di«>x9e.thoxy'ben2hydrol (4*8g*) and £«*to lu e n e s u lp h in ic  
• a c id  (4*0g .)  were d is s o lv e d  in  ch lo ro fo rm  (40e#c*> and re f lu x e d  .
■ f o r  f e w  hours# fixe d i lu t e d  as I n t io n  was th e n  worked up end
th e  £~talyX ~3#i*dl*m ® th0xyb© m hydryX suX phon© .crystallised on
a d d i t io n  o f  l i g h t  petroleum # .If*eld 6 # 8 g ., m.p* 137*42# The .
' c rude  su lphone se p a ra te d  from  h o t ©thyl&Xcfehl>l i n  sm all p r ism a tic
o
. ro d s ,  m.p# 148*47 .# . (Found? S, 8#41;fC ®22^22®4 r e q u ir e s  Sf/8#37]
(11) On xeny l a m ity le a rh in o 1# .
■ R e p a r a t io n  o ^ f xeny l a.nlajlketone.#;d ■ H ie  k e to n e , which has 
n o t y e t  been d e s c r ib e d  w as 'p rep a re d  by Fried© ! and- C r a f t s /  
sy n th e s is#  f © a  s o lu t io n .o f  d ip h e n y l (51#3g«) and a n is -  ■ 
o y lc h lo r ld e  (SOg.) In  ca rbon  d i  su lp h id e  (150c#c#) was added 
powdered anhydrous alum inium  c h lo r id e  (SOg#) an ! th©' m ixture.
. r e f lu x e d  on th© steam  b a th  f o r  f iv e  hours* Th© s o lv e n t was .
... then  d i s t i l l e d  o f f  and th e  r e d  v isc o u s  o f !  decomposed In  the 
usi ml way*: . fh© r e s u l t in g  s o l id  , was steam  d i s t i l l e d  and washed 
. w i th " d i lu te , sodium h y d ro x id e . , .. . A f te r  c r y s t a l l i s a t i o n  frc^ i '
■ a c e to n e , i t  had an unsh arp  m#p# o f-  a b o v t ' 162° ( 6 2 g .) * . I t  was
• ©
.'then c r y s t a l l i s e d  from, b e l l in g  l l g r e i n ,  m#p# 157/58 * '. (Foundi
C, 83.12J ' H, 5 .5 8 . ' r e q u ir e s  0 ,83 .355 - H#5#58$)#-
• The k e to n e  was reduced  w ith  z in c  d u s t  in  a lc o h o lic  sodittm
■ hydro x id e  so l u t i o n  and th e  r e s u l t i n g  x e n y l '.an lsjL carb ino l '•
©c r y s t a l l i s e d  from b e n z e n e - lig h t p e tro le u m ,. sup* 108/109,
(P o u n d t :0 , 'a e #43, H,6*S6# ;020H1802 r e q u i r e s  C , '8 2 .7 6 , H6«S1$)* ■
• Xenyl' a n is ic a r b in c !  (2*9g*) end £ ~ to lu en eso lp h in ic  acid  
(2S2gm) 'were d is s o lv e d 'in  chloroform  (1 5 c .c* ) and reflu xed  .fo  r  • 
four .hours* fh® so lu t io n  was then a f te r  d ilu t io n  worked up*
On a d d itio n  o f  -lig h t' petro leu m  th e  £ - to ly l-p -m e th o x y -p f-p h e n y l-
benshy&rylsulphone se p a ra te d  in  id ig h t ly  yellow ish , co lo u red
o '■ c ry s ta ls ,  m#p* 157/59 *. {3*2g*)•  I t  s e p a ra te d  fro?a wama e th y l  ■
© •
a lc o h o l i n  s n a i l  p r ism s , m*p* 165 * ( Pound\ . S, 7*6]
^27K24°3 Te%u*TeQ S,?*48;t) -
' I n te r a c t io n  o f  {+} p -Methoxybenshydryl Hydrogen Fhtbala te  . 
p -th looreao l*  . . . . . . . .
P re p a ra tio n  o f  p - th lo c reg o l* , p * th io creso l was p rep a red  by th e  
re d u c t io n  o f  ]>*toluenesu iphonylch loride- (,40g*) in  a c e t i c  ac id  
s o lu t io n  (60e*e«) -with, i r o n  f i l i n g s  (150g*) ■ To th is  m ixture 
which was heated  :®n th e  w&terb&th were' grad u a lly  added 400c*c#
.o f  1 5 $ -hydrobhloric '.a c id - (De£ker and v .F e llen b erg ,' Annalen 
190?, 556, 526)* A fte r  h e a tin g  fo r  f iv e  h o u rs- t h e ' fchi© eresol wss 
d i s t i l l e d  w ith  steam  and th e  o i l  so o n ■s o l i d i f i e d .  If© Id  •
B ig* , m .p. 43°*
. (a)  In  sodium hydroxide so lu tio n s  £ -T h lo c re s o l (l«3g« ).w as ■ |
d is s o lv e d  in  sodium hydroxide (23c*e*H) and'-th© p h th a le te  (3*6g*) | 
^ 2 2 * 6 °  in  benzene) added to  t h i s .d o lu t i o n j : . a f t e r  d is s o lv in g  a n d ■ 
' f i lt e r in g , i t  was 3s f t  a t  room temperature o v ern ig h t*  The o i l
w hich se p a ra te d  wad remove*! from the. c l e a r  su p e rn a ta n t l iq u id
w h ich ■gave on c o n c e n tra t in g  and a c id i fy in g  phthaHa a c id  f 1*5g*
c a lc u la te d  !*S5g*)* • Hie o i l . s e t  on t r i t u r a t i n g  .with a  l i t t l e
o
c o o l a lc o h o l to  a c r y s t a l l i n e  mass {3*0g*, m*p* 83-96 5, which was! 
o p t i c a l l y  in a c t iv e  in  chloroform  so lu tio n  .{c , 4 .6 ,  1 ,2 )  - 
-A fte r c r y s t a l l i s a t i o n  from h o t e th y la lc o h o l, ..thsj^tolyl-jvm etho-
• xyb en sh y iry lth io eth er  was obtained i n . very w e ll d e f in e d -h a rd  ij
o  ■' {
p r is m a tic  needle s ,  tn*p* 87, * , (found* S, 10*13, Cr,«H, OS
re q u ir e s  S, ,10*01>l) ’ j
(b) ' i n  •chloroform so lu tio n *  A so lu tio n  o f - th e  hydrogen phthsfefe
(3«6g*) and £ » th io c r e so l (2 .0 g .)  In  ch lo ro fo rm  (15c*c*). was
re f lu x e d  fo r ,..th ir ty  m inutes* , P h th e llc  adtid se p a ra te d  (l*5g*) |
and th e  ch lo ro fo rm  a o lu t  on „ y ie ld e d  a f t e r  washing and drying'
' g -to ly l-j^ m eth oxyb en zh yd ry lth ioeth er • (2*9g*,,,&#p* 78-80°) on '
a d d i t io n  o f  l i g h t  petroleum * - I t s  ®#p* r o s e . a f t e r  -recryst® 13 I s a -
ot lo n  from a lco h o l to. 87-88 *
In te ra c tio n  o f  thoxybenzhydrol. ■ an d ' p -th lo c re so l*
Th© e a rb in o l  (214g*) and jp - th lo c re s o l (2*Gg*) were r ©fluxed f o r  
some .houf^Ln' chloroform  (lG e* c .)  • Working'up the « o lu tio n  ■ 
o n  a d d itio n  o f  l i g h t  petroleum i t  gave th e  th io e th e r  In  
q u a n t i t a t iv e  ytdld (3 * lg * 5 , m*p* "83-84°, r a i s e d  a f t e r 'o n e  
c r y s t a l l i s a t io n  from  a lc o h o l e i th e r  a lo n e  or m ixed.w ith a: ■ 
specim en p re p a re d -as above m*p* 87- 83°* .
£ -T o ly l-jg -n ie th o x y b e n sh y Iry lth io e th e r ( X.2 g , ) w as. d is s o lv e d  in  
g l a c i a l  a c e t i c  a. d id  (30!| o . c . } and hydrogen p e ro x id e  .added •
( 0 .7 5 c .e ,  B0%) A fte r  th r e e  days a t  room tem p era tu re  I t  was - 
d i lu t e d  w ith  w ater*  The j^ to ly l-g -m e th o ^ b e n z h y d ry lsu lp h o n e  ■
se p a ra te d  a s  a |f le c c u le n t ' preelpjbefeand' had a f t e r  c r y s t a l l i s a t i o n  .
  ’ o- ' . j
from hot', © thy la .lc-ho i -ia.p. ■ 159-60 a lo n e , o r mixed w ith  & j■. ’ - I
Ispec im en-p repared  from th e  e a rb in o l  and jg -to lu en esu lp h iiS te  acid*  |
•' E xperim ents w ith  o ther- e a rb in o l  s .  .
HBriwrM »M rt* » w ^ > w i . w > * » w  ' m  n m t w in — iiit i« > W M fi« l> i ii i n  m m  . w i f t W MWi m *  w t n iiauwu i w n r w  i w i * ' n  m  1 m . ^ iB f r i-e c w aw a  M W *  3i
' ' ■■■. •■ . . . .  I
( i )  P re p a ra t io n .o f  p - t o l y l - 3»4 -d l-n e thoxybenahydry1th lo e th e r « j
The e a rb in o l  (4*9g .) a n d 'th io e r e s o l  (5 ,4g* ) were r© flu x ed ■ fo r  j
e ig h t  h o u r s ' i n  ch lo ro fo rm  (3 0 g .g .)  ' Th© w crked-up ch lo ro fo rm  ' . 1
s o lu t io n  gave on slow e v a p o ra t io n ' tm4 © 1 1  which was d is s o lv e d  .In
a n .e x c e s s  o f  m ethyl a lc o h o l and l e f t  to  - c r y s ta l l i s e  s lo w ly .
The p - 't o iy l - 3 . 4 -d l-iae th o x y b en eh y d ry lth lo © th er se p a ra te d  In  .
. ' o
c l u s t e r s  o f  n e e d le s ,  (8 .4 g . # w ith  a n o t sh a rp  m .p. o f  70/75  •' i0. j !
A fte r  • re p e a te d  ..r© c ry s ta l! !s a tio n  i t  had m .p., 74 /75  ■ (Founds B jln i :
Cn _Hoo0o S r e q u i r e s  S,9*15;1) • ’ !62 *■*
A s o lu t io n  o f  p-dim ethylaralnobenzhydrol- (2 .2 ? g .)  and p - th io c re s o l;  
(2 g . ); i n  ch lo ro fo rm  ( 1 0 c * c .)  was r e f lu x e d  and worked up  a s  j
b e fo re  y le ld M g  th e  th lo e th e r  (3«0g«), m .p. 87/90. « . I t  J
se p a ra te d  from h e th y la lc o h o l  in  w e l l .deve&pod l<ng g la s s y  j
n e e d le s , m .p. 91© (Fouhds 3 ,9 .8 3 $  0 2 2 %  3 SU r e q u i r e s  8 ,9 .6 1 $ ) .  '1
‘A nlsy lm ^thy learb lny lV hydrcgen  -phthalate-.-.was refixixed.w i t h  m  
excess- o f" j> ~ th io e reso l In  ch lo ro fo rm  -so lu tio n . PhliaAlic a c id  
soon p r e c i p i t a t e d  i n  th e o r e t i c a l  y i e ld  and th e  th lo e th e r  was .
o b ta in ed , fro m ''th e .’w o rk ed -u p -ch lo ro fo rm '-so lu tio n  on slow
ev ap o ra tio n *  T h e ;th lc & th e r  was r e c r y s t a l l i s e d • from d i lu t e  
; me th y l-a lc o h o l, -yieldi.ng- g l i t t e r i n g  n e e d le s ,:  m .p . 53 • ■; (Poufeds
■'a, ■ 1 2 .5 9 $ .-.0 , OS r e q u ir e s  S , 1 2 .4 2 $ ) . -I-.:
‘ - XU I B  : ....
( Iv ) ’ " p -T o ly l- t r lp h e n y lo a r b ln y l th lo e th e r .  ■
T r lp h e n y lc e rb in o l" (2 .6 g . th io e r e s o l  .(2*O g.). and ch lo ro fo rm  ’ ■
w ere r e f lu x e d .'for"' f iv e  ho u rs  - and th© chloroform - s o lu t io n  worked
u p . • •.. The ’ th lo e th e r .  se p a ra te d ' f ro m -b o ilin g  m ethyl' a lc o h o l In.. 
c l u s t e r s  o f  needles.? 2 * ? g ,)#. m .p . 149 ."  (Found * , S ,£70$# ' - 
Cg-gSggS' r e q u i r e s  S, 0*76,.i), .
A ction  o f .-p - to ln e n e sn lp h o n lc  a c id  .on p -methoxybenghydto 1 *
... fo  a wawa s o l u t i o n 'o f  £» to luenesu lp fcon ic  a c id  ( 5 .2 g . ) ' I n
w a te r (20c • c *) w as. added o-roethoxybenzhydrol - (2 • I g , )  ; and h e a te d  
f o r  tw enty  91 m u te  a on th© steam b a th  u n d er o c c a s io n a l s t i r r i n g .  • 
The r e s u l t i n g  o i l .w a s ,  a f t e r  c o o lin g , washed w ith  w a te r  w hen>I t  
n e a r ly  s o l i d i f i e d ,  I t , was d is s o lv e d  in  l i g h t  pe tro leum  from 
•which i t  s e p a ra te d  In  rhom bic, g la s s y  p la te s  - ( l , 9 g , ) A f te r  ' 
. r e c r y s t a l l l s a t l o n .  from a lc o h o l ,  I t  .had ,m .p . $2 0 / 2 1 . e i t h e r  a lo n e  
--or mixed w ith  en a u th e n tic  sample o f  p* ..methcxybanzhy dr y 1 e th e r .
9 ,
Preparation off p*«iethoxybenghydryl phenyl e th e r
( il-jg^M ethoxybenzhydryl'. hydrogen p h th a ls t©  (7*0g* . B b
o ' ■ ' ■ . ■ ■ •
22*6 In  b en z en e ) ' and phenol (3*Sg*) were r e f lu x e d  in
ch lo ro fo rm  s o lu t io n  (20c*e*.) f o r  two h o u r s , .  P h th e lic  a c id
was. f i l t e r e d  o f f  and t h e ’d i lu te d  ch lo ro fo rm  s o lu t io n  washed
.w ith  d i l u t e  sodium h y d ro x id e , w a te r  and dried*  .on slow
e v a p o ra t io n ’‘i t  y ie ld e d  th e  crude  phenyl e th e r  mixed w ith  a .
l i t t l e  o i l  (p ro b ab ly  som ^keutral p h th a l lc  e s t e r ) , which was
d ra in e d  on © porous p o t ,  ns.p,80 /85  (4 .1 g ) .  . The phenyl
e th e r  se p a ra te d  from m ethyl - a lco h o l In  c lu s te r s -  o f  n e e d le s ,
n*p* 83/84* I t  was o p t i c a l l y .ks&& In a c tiv e : In  ch lo ro fo rm '.
s o lu t io n  ( c ,  4 * 9 ;1 ,8 )*  (Pounds 0," 82*41; H ,6*03, CUe, 9 ,9 0 /
0 ^ 1 1 ,0 ^  r e q u ir e s  C ,-8 2 * 7 3 /,' 3 ,6 .2 5 #  0M6 10*68#).*20 18 2 . ' ' ' '
tfhen th e | |  e a rb in o l  was re f lu x e d  w i th  phenol in  chloroform - 
s o lu t io n  no p h e iy l  e th e r  wes formed and th e  g~me t h o x y t S b f e f  
was q u a n t i t a t iv e ly  recovered* . '
P re p a ra tio n  o f  0. n a p h th y la n l a y l o a r b in y lp h e i  y l  e th e r*  . '
•B a p h th y la n lsy l c a rb in y l  hydrogen ph thale  t© (4 ,2 r* )  end
e  . '
p h en i ( 2 * 5g* ) were refluxedb  in  ch lo ro fo rm  s o lu t io n  (20c*e*-)
fo ijcne  hour and worked up ©s above* , The ch lo ro fo rm  s o lu t io n
y ie ld e d  on slow '©vapor©tlon ©n o i l ,  which- y ie ld e d  from h o t
oe th y l  a lc o h o l w e ll developed  c r y s t a l s  (2»3g*) ,  m*p* 104 • 
(Founds C, 85.0*1 H, 5 ,9 7 /s  M, H ast, 334* C$4®20°2
0 , 8 4 .6 8 s ' H ,5 .9 2 / .  M, 3 4 0 ).
1 0 .  .
Pr e p a r a t io n  ofp- Me th asy b en sh y d ry l J  m p h th j l  e th e r ,
-‘^ M atlio x y b eazh ^d ry l hydrogen p h th a la t®  . (7*2g«). and. fL naph tho l
were r e f lu x e d  in  ch lo ro fo rm  s o lu t i  on* The d a i n t i e r , ‘tu rn e d  re d
.and a f t e r  working up and ev a p o ra tin g  i t  l e f t  'behind a re d  o i l
- CS*3g*) ,  which a f t e r  d i 3so lv in g  in  cold ..m ethyl a lco h o l y ie ld e d
.-co lo u r le ss  c r y s t a l s  ( l #8g#) , . l e a v in g  behind a .red  v er y -v isco u s .• ■
o il*  Theory s t a l  a s e p a ra te d  from h o t e th y l  a lc o h o l in  w h ite ,
s i l k y  need les#  The pur® iw ae th o x y b en zh y d ry lin ap h th y l e th e r  had 
o -
m .p. 122/23 #. ■. (Foundi . 0 85*03, H, 6*15 ,. M. H ast 360.
0o J i  0 re q u ire s , C 84.60* ' H,5 .92 , If 360).
«* .20  2
, - - •?. 
A ction  o f  c o n c e n tra te d  aqueous ammonia ~on.'p^ttethoxybenghydry l
hydrogen • phjbhala t e .  • * ■ ■ *'
The' ph th a l& te  (9 g .)  was. d is s o lv e d  I n  ..concentrated  aqueous atmronll
(9 0 c .c .')  and was a llow ed  to  • stand In a stoppered f la sk *  A fte r  ■'
24..hours  an o i l  began to s e p a ra te  end a f t e r  two days the  e l  ea r  si
s u p e rn a ta n t l i q u id  w as.poured  o f f  and e x tra c te d  w ith  e th er*  The
aqueous l a y e r ,  a p o r t io n  o f  which was a c id i f i e d  w ith  d i l u t e  hy*?\
c h lo r ic  a c id  d id  n o t g ive  any p r e c ip i t a t e ^  t h i s  showing th& t th e
p h th a le .te  Ivul been com plete ly  decomposed. The .e th e r e x t r a c t  wcu
combined w ith  th© o i l  and a f t e r  w ash ing• w ith  a l k a l i ,  w a te r ,
d ry in g  and e v a p o ra tio n , i t  weighed 4*5g. This- o i l  was yellow
co lo u red  a n d -co n ta in e d  n itro g en *  . ...
Pre p a r a t io n  o f  th® a c e ty ld e r lv s i t tW  o f  p~methoxrbenzhydryl®i??in®*
t ^ WH'rrrW»'miurmWi wlXIMWlfti l i 'WIWiiJiiiijj ■-■ ii-wumwmwi i'i iii. hwh h^. umh* Wina*.***!—H i  *■ w rw iiiiiwHiiii iMWWwmiiiilriiTmnfuriTr.il n >» ■iirniwAf.r^-i-.iitivTi% i i -n. i uifMi.iji.Mi .iiimwWTM
The o i l  ( lg * ) was w ith  a c e t i c  • anhydride  and h e a te d  f o r  a .
.few m inu tes  on t h e ' a t cam b a th .  ' A f te r  pouring  in to  ic e d  wat e n ­
th s  p ro d u c t soons  o l i d i f le d  and - c r y s t a l ! ! s e d  from e th y l  a lc o h o l  
• o
in  s i lk y , n e e d le s ,  sup* 159/SO * H antsch and K ra f t (Ber* 1891,
2 4 , 3515)’,  who p rep a red  gymethoxy-henKhydrylamine by  re d u c tio n  o f
!■ O
th e  correspond*ng keton®*'oxiiae g iv e  xup* 159 f o r  i t s  a c e ty l  ; - 
d e r iv a tiv e * . ' - ::
■Preparation o f th e  bensoyldertv& tiv©  o f  p*m ethexybem shvdrvlawine•
♦ H W ^ — ir ilMwiBWiwiwni -"Iiimiih i ■ m* . i l l i n. *» ,'1*  m t nt. itrnnn. mm. hi, mi..- giV.m.i.wnmti .1 r <■■ m  M ■i^ff‘r1|-i -ftprn iiimp.Hin-iiii- in.Lii.iiriiuiiinmri
Crude £«MetSiexybenaliydrylamine ..(Q*8g*) was e m u ls if ie d  w ith  sodium 
hydrox ide {4e*c*, 1 0 /)  and to- i t  was added benzd^rchlorid® (0*6g.)
A f te r  pouring ' l&to i c e d  w ate r  th e  p ro d u c t  r a p id ly s  s o l i d i f i e d
(0 » 8 g ,) ' . I t  s e p a ra te d  frc#. a lc o h o l in 'n e e d le s /  H u p . ’180/81°
o- ■
Busch and’'Leefhelm ( J .  p r .  Chem. 2* 77* 20) g iv e  m .p. 174 *. 
(Founds 11,4.02; C, 79*70; H, 6 * 2 2 /, C g ^ O  I  r e q u ir e s  
If, 4*42, 0, 79*50,. H, 3*«#)*
’Ac11on c f  methy1amin© on p*methoxy hydrogen uhthalate*  . ’ •
Th®’ ph th  s l a t e  (3g) was d is s o lv e d  in  methyl amine (^ O c .c . ,  33jC) - 
aqueon.® s o lu t io n )*  A fte r  48 hours  a t  room tem p era tu re  th e  o i l  
which had se p a ra te d  s o l i d i f i e d  im ed l< \te ljr . on the- s d d i t l  on o f  : 
w a te r , ( l* 6 g * ) ,  cup* 68*62 # i t s  sup* was r a i s e d  -by a s in g le  
r  ee ry  s t a l l  I  s a i l  on f ro m ; e th e r*  l i g h t  pe tro leum  t o ’ 64*65 e i th e r '  - 
a lo n e  o r  'mixed w ith  an  a u th e n t ic  sample: o f  £ hek6 th c z y te n sh y d ro l•'
1 2 .
Ac felon o f  cone. • aqueous, ammoni a. on benahydryl hydrofeen p h th ela te  
Benzhydryl hydrogen phthalat© (2 g .)  was d isso lv e d  in  cone* . , ' 
aqueous' 'ammonia (X S c .c .) , I t  "dissolved v ery  e a s i l y ,  b u t  a f t e r  a
which. \m s  in  so lu b le .’In  e th e r  and se llab le  in . ac e to n e  an ! h o t  w a te r j
and gave on, a c id ify in g 'b e n s h y d ry l  hydrogen p h th a la te , ®*jp# 152/54*1
* ■ o  j
r a i s e d  by_ons c r y s t a l l i s a t i o n  from- methylene c h lo r id e . to  157/58 «
I t  was obvious th a t the c r y s t a l l i n e  p ro d u ct' which se p a ra te d  from
th e  ammoniaca l  s o lu t io n  was th e  ammonium s a l t  o f th  |
I n te r a c t io n  o f  oxim es with- p -me tho xybc n $hyd..ry 1, hydro gen phth a la  t®
The .phthalafce (7#2g*) was added th a. s o lu t io n  o f  th© oxtme (4 .5 g « |
'I n  3odium hydrox ide  (1 6 0 c * e * o f  0*3$).' I t  d is s o lv e d  and th e  ' |
s o lu t io n  was f i l t e r e d *  . . A fte r  le a v in g  f o r  12 hours a t  room j
tem p era tu re  th e  o i l  which had se p a ra te d  was worked up in  th e
u su a l way. I t  r e a d i ly  s o l i d i f i e d  by t r i t u r a t i o n  w ith  a l i t t l e  j
ligh t;, petroleum * . I t  was so lu  b|lfc and ■ eo u l d be re c ry  s t a l l  is  ed . j
from  th i s  s o lv e n t ,  b u t I t  was- b e t t e r  t o ■ r e e r y s t a l l l s e  i t  from j
e th y l  a lc o h o l .  '^ ' .Y ield  of th e  c r y s t a l l i s e d  p ro d u c t 4 .2 g * , sup* ' :| 
\ ',78-79° ' The m .p. ..of t h i s  jg -m ethoxybenzhydry le ther 'o f o-methoscy-
\ '
b e n z a ld o x ir i , was r a i s e d  by f u r th e r  c r y s t a l l i s a t i o n  to  8 1 ° . •
few m inu tes th e  g r e a te r  p a r% came o u t as  a c r y s t a l l i n e  p ro d u c t
The ammoqical s o lu t io n  i t s e l f  f a r e 'a f t e r  le a v in g  I t  f o r  one. week
benahydro l {0*25g .) In  v e ry  w e ll  d e fin e d  n e e d le s ,  m .p. 68° 
Ho feenrhy&rylasia©  was form ed. ,
( I )  ' t r i t h  © - ■ T h ©  • oxime was prepared - in  the ’ J
’ €■usual- w a y  and. c ry s ta l l i s e d - 'f ro m , aqueous e th y l  a l c o h o l ,  m.p* 92-93 1
(F o u n d s  1 , 4 , 07;  C ,75 , 86;  H ,£ S 9 .  O g g ^ O  8 .r e q u i r e s *  H , 4 . 0 4 ,
C 70 , 08; H , 6 . 10 ,
I n  a  s l r . l l n r  e x p e r im e n t  ( f ) H ,p h t h a l a t ®  ' £ ) *  2 2 *6° )  w a s  u s e d
fh@ r e s u l t in g  e t h e r  w a s  o p t i c a l l y  in a c tiv e , in  ch lo ro fo rm  
so lu tio n *  - ' 1
B eduetion  o f  th e  o»i 
Z inc d u s t  used  in  th e  r e d u c t i o n  was a c t iv a te d  w ith  copper* a s  
o t h e r w i s e  th e  r e d u c t i o n  d o e s  n o t p ro ceed  s m o o t h ly *  - The s i n e  
was shaken up w ith  a  8$ s o lu t io n  ■ o f  copper su lp h a te  ■ s o lu t io n  
c o n ta in in g  a  few c * c *  . s u lp h u r i c  . a d  d r  f i l t e r e d ,  w a s h e d  w i t h  • 
d i s t i l l e d  w a te r  and d r i e d * . . The e t h e r  ( l g * )  was d i s s o l v e d  I n  
g l a c i a l  a c e t i c  a c i d  { 25c . c . )  and a c t iv a te d  s i n e  d u s t  (2 g .)  a d d e d  
i n  sm all 'p o r t io n s .  • .When n e a r ly  a l l .  o f  th e  s i n e ,  was u sed  up by 
a llo w in g  i t  t o  r e a c t  i n  th® cold* i t  was f i l t e r e d *  d i lu te d  end 
made s tro n g ly  a l k a l i n e *  ' T he s o lu t io n  was e x t r a c t e d  w i t h  e th e r*  
d r ie d  and evapora ted*  le a v in g  an o i l  behind*. The o i l  a f t e r  
d is s o lv in g  in  a  few c . c *  o f  e t h y l a e e t a t e ' w a s - t r e a t e d ' w i t h  an  
e th e r e a l  s o l u t i o n - o f  h y & r o g e n c h lo r id e  and i m m e d i a t e l y  a 
.p reci p i t a t e  o f  o ~ r a e t h c x y b e i2j£larain@ h y d r o c h l o r i d e  ap p ea red . I t
wa.a r e c r y s t a l l i s e d  from e t h y l a l c o h o l * e th e r  so lu tio n *  y ie ld in g
• , • _ ,  " * '. 'G o ld s c h m id t  a n d  F r n s i*lu s t r o u s  s h i n i n g - p l a t e s *  m*p* 150/51  ■ ■ * -
(Ber* 1890*- 25 * 2742 )- g iv e  m .p *  150° .  . Founds %, 20*46$ N .8 . 18* 
C a lc s  C& 1120 2 0 * 45$ N* 8 «Q ?1* , T he e th e r  w a s  th e re fo re  t h e  
j ) - m e t h o x y b e n z h y d r y l  0- e t h e r  o f  o y a n i s a l d o x i m e *
14*
( i i )  W ith ip-nltrahenE eldoxim e* The ©xime 'was p rep a red  by th e  
method o f  G a b rie l and H erzb e rt (B ar. 1883, 16, 2000)* ' The 
aldehyde was h ea ted  g e n t ly  w ith  a m o lecu la r  amount .of h y d ro x y l-  •' 
amine h y d ro c h lo r id e  and s u f f i c i e n t '  a lk a l i*  • .The sodium s a l t  o f  
.the. oxlme rem ained  in  s o lu t io n  and th e  f r e e  oxlm e'w as . 
p r e c ip i t a t e d  by a c id ify in g *  ..... C r y s ta l l i s e d  f r o m a la rg e  amount 
o f  h o t w ate r i t s .m .p .  was 129°* .
.p-M ethoxybenzhydryl hydrogen p h th a la te  (3*6g*) was 
added to  a ■ -so lu tio n  o f  th e  ©xime (3*5g*). i n  an  amount o f  0 .51  
sodium hydroxide, n e c e ssa ry  to  d is s o lv e  .them b o th . "D u rin g -th e  
co u rse .’o f  on© day. a  v ery  s t i c k y  o i l  was preeipifc a te d ,  which u n d er
the&s in f lu e n c e : o f  p e tro le u m ' hardened  'r a p id ly  ■ (2*9g*) • The
' oe th e r  was c r y s t a l l i s e d  from, a lc o h o l o r  pe tro leum .'60 /80  coming
. ' ' O '
down i n - s l i g h t l y  y e llo w , sm all p r ism s , m.p* 115/16 ,
{Founds H# 7.75? . Cj^H^NgO r e q u ir e s  I , 8 7*73)*,
in t e r a c t i o n  o f . o -methoxyben&aldoxlme and naph thy  1-o-m ethexy-  • 
p h en y lea> b in y l hydrogen p h th a la te *• ■ r r i i r m t o ' - » n r n > * v n r ^ * » - ~ f f l > n f i i r i r i > * i n r i i < »  ■ «■ miS t Ii  i« w i i i * m »m * i i r j > i > * w « i i w w i t * f f l * f c r r n * i  n . r     r m * r r t T * M n * m " m n n r t w i f W I
The ‘ p h th a l a te  (2*X g.) was d is s o lv e d  i n  a . s o lu t io n  o f  th© oxlme * 
( l .S g . )  i n  sodium hydrox ide (55c*e#- 6.5H) A f te r  a llo w in g  i t -  . 
to  r e a c t  f o r  on© week a t  o rd in a ry  tem p era tu re  th e  s e p a ra te d
s o l id  was c o lb c te d  a t  th e  pump ( l .B g .)  and c r y s t a l l i s e d  from 
m e th y le n e h lo r ld e • ' Th© .e th e r  came down a s  a whit© c r y s t a l l i n e  . 
pow der, m.p* 144/45°* Fouadj . W, '-3*63. - Cggllg^O^l r e q u ir e s  
H , '3 .5 3 . < *
In te ra c t io n , -of c ito fe rro n  and D*methoxyb©nzh vd■BUTim i^miiiMwi.tiiiiiwuHn—iwwiiw ukh**mmwb». ,i.it n«iw w *i i j M&iMrnvfinimvMnmmw w H m iiiM&mmHmm/" inii vw'fiitiu*mm*Amtma
p h th a la te *  .* . ' ,
To an. aqueous -so lu tio n  o f  th e  ammonium s a l t  o f p h e n y ln itro -  
sohy&roxylamlne { 3 g .) sodium., hydrox ide  ($3e*c« 0*311) and th© 
p h th a la te  (3 * 6 g .) were added* A f te r  d is s o lv in g  th e  a o ln t l  on
w hich gave brow nish  C ry s ta ls  from h o t-a lc o h o l*  A fte r  re p e a te d  
r e e ry .s t& ll is a t io n  from a lc o h o l-o r  benzene a n d ‘a c t iv a te d  carbon
. . ■ ■ ■ '  o
.‘a lm o st c o lo u r le s s  .c r y s t a l s  were- o b ta in e d , which r ie l ted  a t  114
c o lo u re d . Found} • W,8 .13} . r e q u i r e s  II, 8,58* ■
I n te r a c t io n  o f  m ell urn. p -brom ophenyll so n l trom ethane and
P re p a ra tio n  o f  p -brom ophenyln itrom ethane» 
p -B raabenzylbrom ide was p rep a red  by th e  method d e sc r ib e d  by 
Schramm (B a r, 188$, 1 7 , 2982}* . Bromine was slow ly  added In
m o lecu la r p ro p o r tio n s  to  |»»bnomo to lu e n e , d is s o lv e d  in -c h lo ro fo rm . 
The r e a c t io n  was perform ed in  d i r e c t  s u n l ig h t .  The r e s u l t i n g  
s o l id  which was o b ta in e d  a f t e r  ev a p o ra tin g  th© so lv e n t was 
c r y s t a l l i s e d  from  a lc o h o l ,  cup- 61 /62° T h is  lach ro m ato ry  
su b s tan ce  was converted- to  j>*br©mbenzyleyanl&e. ac co rd in g  to  th e  
method o f-Ja c k so n  mid Bowery, {J , . Amer#, Chem* See«, 1831, 5 ,247) 
To ©• b o i l in g  aqueous a lc o h o lic , 's o lu t i  on o f  p o ta ss  iuocyanide- 
( 3 0 g ,) was "added r a p id ly  a h o t s o lu t io n ’o f  i^brem benzy.lbrom iae
f i l t e r e d ,  end on s ta n d i  a  r e d  v is c o u s - o i l  . s e p a ra te d
w ith  com plete  d eco m p o sitio n . - The d eco m p o sitio n -p ro d u c ts  a re ' re d
benzhydrylhy& ro g.enghtha la te *
(lOOg#) l a  a lc o h o l {1 2 0 e * c # ) | ..a v io le n t  .re a c tio n  trme&la te ly
ensued# A f te r  th e  r e a c t io n 'h a d  ceased  th e  b u lk  o f  th e  a lc o h o l
tfofgH - ■ ;
was^ ev ap o ra ted  and^was added# The j^bro&benayleysmlde • •
se p a ra te d  a s  an o i l  .which soon s o l l d i f i e d j ; a f t e r  r e c r y s ta l l l s & t i i
o .
from  a lc o h o l,, 46-47 • .
. The p reparation  o f  th e  a c1-p-bromophenylacet e n ! t r  11 e sodluarei
i t s  'hydrolysis were" c a r r ie d  o u t acco rd in g  to  W* .W lsllcenus and
< 5 .8 g .) .
E l v e r t  (Ber# 1908, 41 , 4121)# To "a m lu t lo n  o f  sod ium /in  
a b s o lu te ■ a lc o h o l w as• added a m ix tu re ' o f  eb -benzyXcyanide (49g#) 
an d .© th y ln ttra te  (2 3 g * ) .d isso lv e d  in  a b s o lu te .a lco h o l (SOg#) and 
th e  same .amount .o f ether.# ' : The acl-i^bromophenyl&e.etoni f r l l e  
sodium e f y s t s l l i a e d  on s ta n d in g  o v e rn ig h t from  the .redbrown s o l -  
u tlo n  In a -y ie ld , o f  85;$ . T h is  compotmd was d is s o lv e d  In w ater and 
b o iM  w ith  an ex c ess  o f  sodium hydrox ide  u n t i l  th e  e v o lu tio n  o f '--, 
ammonia ceased# The s o lu t io n  was ev ap o ra ted  to a 's m a l l  bulk and 
gave th e  sodium s a l t  o f  j^bromophenyllsonltrom®thane,  which 
c r y s t a l l i s e d  .from a lc o h o l in  • lu s t r o u s .p la te s#
^»Br*omophenyllsonltromothane sodium (S.OgV) was d is s o lv e d  in  
w a te r , th ^ h th a la te  (3*6g#) added, th e  whole t being d is s o lv e d  in  j 
watery^fhephbkitXidfea 0#5H sodium h ydrox ide  (40c*e*) A fter  a' few  
h o u rs  i f  gave a  s t i c k y  sem i* so lid , which was d is s o lv e d  in  e th e r ,  
washed th o ro u g h ly  w ith  a l k a l i  and w a te r  "and th e n  d rie d #  On sL ©w
c r y s t a l l i s a t i o n  from  t h i s  s o lv e n t and a sm all am ount-of l i g h t '  .
* * b ' ' * 3petroleum , n eed le s  w ith  an unsharp m#p# o f  170-190 ( l* 4 g .)  were
ob ta ined#  They 'c r y s ta l l is e d  v ery  e a s i l y  from a l l  common solvents] 
such a s  a lc o h o l, ' benzene-petroleum , me th y len ech ler i& e-p etro leu » 9©t
When pur© th© j^m ethoxyben2 h y d ry la th e r  o f  jD -brom ophenylnitre- 
■methan© m elted  s h a rp ly  a t  192°# . Founds C, 61*4; . H, 4 * ^
Br# 18*9; ' II, 3*21 II, Hast# 448* C ^ H ^ O  H B r-req u ire s  0 , 81.1 
U, A J t i  \ B e, .19.3} H, 3 .4 ,  U, 41 .
f h ia  _compound was in s o lu b le  In  h o t  a l k a l i s ,  gave no f e r r i c
c h lo r id e  r e a c t io n ,a n d  d id  n o t - l ib e r a te -  io d in e , - when t r e a te d ,  w ith ­
h o ld  c o lo u r le s s  h y d rio d io  a c id  and absorbed  no brom ine in
a lc o h o lic  so lu tio n *  -.
' A fte r  c r y s ta l l i s - in g  th© n l t r l e n i c  e s t e r  from th e . e th e r e a l  ■
- s o lu t io n ,  th e r e  s e p a ra te d  on- f u r th e r  a d d i t io n  -of pe tro leum  pure 
p-m ethoxybeazhydrol and afte rw ards- crude p-m ethoxybenzhydrol 
c o n ta in in g  some o i ly ,  im p u r ity , from which i t  was f re e d  on a 
po rous p la te *  Combined y ie ld  o f  *»pmethoxybenshydrol 0*9Sg* . 
A f te r  e v a p o ra tio n  o f  a l l  the ' s o lv e n t an o i l  rem ained* T h is  was 
d l« p * m eth o x y b eazh y d ry lp h th a la te , which was h y d ro ly sed  by 
a lc o h o lic  p o tassiu m  hydrox ide and gave - p h tk a l le  a c id  end' p - '  
me ihcxyben shy: 1 ro  1  * ,
I n t e r a c t io n  o f  o th e r  nitrocom pounds w ith  the, h y d ro g en p h th a la te*
v ■ . v
From, a- s o lu t io n  o f  th e  hydrogen, p h th a la te  and th e . fo llo w in g  ■ 
n itrocom pounds { a l l  d is s o lv e d  i n .  th e  n e c e s s a ry  ©mount o f  .0*311 
NaOH) s e p a ra te d  4 a  o i l s . '  a c i - p h e a y ln i t r o a e e to n i t r i l©  so d iu m ,..
- phenyln itrom ethan®  (b o th "p rep a red  by th© method o f., -.
W* W islftoenus and Ifcders, B er# , 1902, 3 5 , 1757) and n itro m eth an e  
-.Thejbila w ere d is s o lv e d  In  e th e r  and - th o ro u g h ly  washed ..with 
sodium hydroxide* .' The p ro d u c ts  o b ta in e d  a f t e r  e v a p o ra tin g  ■
th© so lv e n t, co n ta in e d  n i t r o g e n *  b u t i t  - was - I m p o s s i b l e  to  
p u r i f y  t h o s e  p ro d u c ts  s u f f i c i e n t l y ' f o r - - a n a l y s i s * ; • .<
A ction  o f  s o d iu m  n i t r i t e  .on  -the -hydroffenphthala t e »
The phth& lat©  (3*Sg.#5. was d is s o lv e d  in  s o d iu m -hydroxide 
( 3 3 c « e «  ; 0*31) c o n t a i n i n g  .so d iu m  n i t r i t e  (2 g*)' The o i l  
w h ic h  s e p a ra te d  on s ta n d in g  f o r  one day was d l s s d h e d  in  e th e r*  
p a r t . o f  i t  d id  n o t g o ’ i n t o - s o l u t i o n *  h u t  was r e a d i ly  so lu b le  
In  w ater*  I t  was th e  sodium s a l t  o f  .th e jb h th a la te * v?h1 c h  was 
.proved by a c i d i f y i n g  t h e  a q u e o u s  s o l u t i o n *  g iv in g  m  o i l . w h i c h
soon s o l i d i f i e d ,  m*p * . JL00/1G1°. ' The e t h e r e a l ,  s o l u t i o n ,  o n
#
e v a p o ra tio n  gave m  o il*  w h ic h  c o n s is te d  o f  th e  n e u t r a l  e s t© r ■ 
w ith  some p-me t h e s y b e n z h y d r o l * ■ Wo p * m e t h o x y * d l p h e n y l n l t r o «
m th a n e ' was -formed* -
rv^f yjmonts w i t h  a n ls y l : hydrogen p h t h a l a t o *
P re p a ra tio n  o f  th e  p h th a la te *  ■- --■■
The-hydrogen p h t h a l a t e  was p re p a red  i n ’ th e  u s u a l ,  w a y  fr o m  
e q u iv a le n t a m o u n ts  o f  t h e  a l c o h o l ,  p h th a l lc  a n h y d r id e  e n d  " 
p y r i d i n e - a t -  50-80°* , ' The ■ s o lu t io n  was th en  d i lu t e d  w ith  ace to n e  
and decomposed w ith  s o ld  d i l u t e  h y d ro c h lo r ic  ac id*  w h e n c e  i t -  
r a p id ly ,s o l id i f i e d *  g iv in g  a  . th e o r e t ic a l  y ie ld *  ' I t  s e p a ra te d  
from  e t h e r - l i g h t  petroleum , in  s h o r t  n e e d le s ,  m*p* 67-68°*
P re p a ra tio n  o f  p~to l y l  an lsy lsn lp h o n ea
A ch lo ro fo rm  s o lu t io n  o f  anisyX  hydrogen p h th a la t©  (7g#)' and
p** to lu e n e  s u lp h in lc  a c id  (4*2g*) was r e  f lu x e d  f o r  IB h o w s  and
th e  s e p a ra te d  p h th a llo . a c i d .f i l t e r e d #  ■ The 's o lu t io n 'w a s  w orked/
up y ie ld in g  th© sulphon© C5.2g*) ' I t  was r  © c ry s ta l l is e d  from
©
h o t e th y l  a lco h o l and had m#p* 120 * Founds. , B§ 11*73; .
C^gHi^O S r e q u i r e s  S# 11 * 6 /
P re p a ra tio n  o fp* to ly l~an*s y l th l o e th e r *
A ch lo ro fo rm  s o lu t io n  o f  a n is y l  hydrogen phfchalate {7g#) ■ . 
p*» th locreso l (4«S.g*).was 'V igo rously  re f lu x s d  cn th e '-s team 'b a th *
A f te r  10 h o u rs  p h th a l ic  a c id  s t a r t e d  to  be deposited , end th© ;
m ix tu re  was r e f lu x e d  an o th er 10 hours* .- I t  was -worked up-’and‘-the
th io e th e r  {3*Sg.) c r y s t a l l i s e d  f 3© m "the ' so l u t i o n  o n /a d d i t io n  o f
l i g h t  petroleum * ; I t  s e p a ra te d  on slew c r y s t a l l i s a t i o n  f r o m
o
warm' methyl&lcohoX in  v e ry  .long  needles*. ©#p« 68/67  * Found;
S* 12*87* C ^H ^O S  .re q u ire s  S# 13.12^* ■
A ction  o f  e th y l  a lc o h o l o n 'th e , hyd ro g en ' ph th  s l a t e * -
*
fh@ hydrogen phth&late ( IS g .)  was re f lu x e d  f o r  11 h o u rs  w ith  • 
e th y l  a lc o h o l (150c*c* 99%) t Th& ...© l u t i o n  was. evapora ted*  ‘ 
d is s o lv e d  in  e th e r  and washed w ith, d i l u t e  so d in s  hyd ro x id e  •. 
soXutiom*. . She w ashings gave on a c id i f y in g  unchanged hydrogen 
p h th s la te  ( JSg*) and th e  e th e r e a l  e x t r a c t  l e f t  a f t e r  e v a p o ra tio n , 
a s l i g h t l y  co lo u re d  l iq u id *  th e  c ru d e  a n i s y l  ..ethyl e th e r * ' ,(l*5g*) 
l a  a d isllar .experim ent the ...-ph tha la te . (10g* ) re f lu x e d  f o r  22 
h o u rs  w ith  e t h y l s  Ic o h o l (50c*e* 9 0 /)  y ie ld e d
nnc hanged phthal a te  and '.2 *7g • . and s y l e th y l e ther • The © th e r
o ■ 2 0
d i s t i l l e d  a t  115_ a t  iSm.m* . and' a t  .116/17. a t ..14m*©**' 1*5060
Spilth (M onatsh#* 1914, 35 , 330) who p rep a re s , t h i s  compound by
b o i l in g  o f form aldehyde d l e t h y l a c e t a l  w ith  p«methoxy»phenyl»
© .
■ m a g n e s iu n io d id e *  g i b e s  b*p«" 11.1<»113 a t  U rn*© *
D i s p u t a t i o n  o f  th e  h y d r o g e n  p h t h a l  a t e *  - ■
The p h th a l at© ( 2 0 g * )  was h e a te d  un d er r e f lu x  in  d ry  ch lo ro fo rm  
(40c*e*) f o r  45 hours* " F h t k a l i c  a c id  had se p a ra te d  and the  
f i l t e r e d  s o lu t io n  gave o n  washing w ith  dikit© s o d iu m  hydrox ide and 
a c id i f y in g  th©  w ashings* u nchanged -ac id  p h th a l at© ' ( l l * 0 g « )  ■ fh a  
ch lo ro fo rm  s o lu t io n  f i e l d e d  a f t e r - e v a p o r a t i n g 1 th e  s o lv e n t d i *  
a n i s y l  p h t h o l a t e  ( 6 *2 g*) a  s l i g h t l y  co lo u red  l iq u id  © 1 1  which . 
co u ld  he h y d r o l y s e d .  In  a lc o h o lic  sodium hydrox ide s o lu t io n  . ■ 
t o '  th ©  a n l © a l c o h o l ,  a n d  p h th a l i e  a c id
A ction  o f  ammonia on th e  h y d ro & en  n h th a l^ t e *  >
A nisy l h y d r o g e n 'p h t h a l « t e  (9g#) was h ea te d  fo r  two ho u rs
o • ■ *
a t  1 0 0  i n  a  s e a le d  tub® w i t h  c o n c e n tra te d  aqueous am m onia
( 2 0 c * c * ) •  V ri!h e p t i t h a l a t e  was co m p le te ly  h y iro ly s e d  a n d .n o  p *  
' f f le th o x y b e n 2$ r la m ln e  was f o r m e d * :
P r e p a r a t i o n  • o f  j»»p h a n o x y b e n g o p h e n o n e *
p * F h e n o x y b e n z o p h e n o n e  w a s  p r e p a r e d  b y  t h e  P r l e d e l - O m f t s  s y n t h e s i s  
( K i p p e r ,  B e r * ,  1905* SB*•2492)*. T o■a m ix tu r e  o f  f i n e l y '  
p o w d e r e d .,■ a lu m in iu m  . c h l o r i d e  { 1 7 0 g * ) ,  .c a r b o n  d i s u l p h i d e  ( 2 C 0 c * e * )
■ . ' . . o ' '  ®
and d ip h en y l e th er. '{108g*}, B e n s o y l  c h lo r id e  ( © 0 g # ) was slow ly  
added th rough  a d ropping  fu n n e l w ith  o c c a s io n a l shaking* The 
r e a c t io n  m ix tu re  w a s  l e f t ,  o v e r n ig h t ' '  a n d . t h e n  heated, f o r  a f o o r t  
t im e js n  th e  w & te r b a th * ' ' T h e - r e d 'a d  l i t l o n  complex was decomposed 
by p o u rin g  on to  ic e  in  d i l u t e  h y d ro c h lo r ic  ac id * ' S o m e' o f ;'.the 
k e to n e  came- c u t  a s  a  w h ite  s o l id  b u t seme-. r e m a in e d  d i s s d b e d  i n  ‘ 
th e  'ca rb o n  ' d i s u l p h i d e  .lay er*  . Both p o rt!  c n s  were... d is s o lv e d  i n  
e th e r ,  .d r ie d  and ev a p o ra ted , l e a v i n g  a n  o i l ,  which r a p id ly  
s o l i d i f i e d  o n  c o o l i n g #  ' I f e ld -  1 6 0 g « ,  m*p* ,6 0 - 6 8  * - I t  
c r y s t a l l i s e d  from a lc o h o l l a  whit© g l i t t e r i n g  p l a t e s ,  71 *
lU d tto tlo ft1 o f  th e  'ketone# ,■ .
The ke to n e  (lOOg*) was • d is s o lv e d  i n  warm 98|& a lc o h o l 'a n d  sodium 
hydroxlde-powder ( lQOg#) and sino  d u s t (100g*) 'were added* ■ .T h is  
m ixture was. re flu x ed  .w ith .o cca sio n a l s t i r r i n g  f o r  th re e -h o u rs  th en  
f i l t e r e d  from  s in e  d u s t ,  and th e  a lc o h o lic  s o lu t io n  slow ly  poured  
in to  ic e d  water# R e  j^phenoxybenzhydrol. was o b ta in e d  a s  an 
alm ost c o lo u r le s s  s o l id  I n t  h e o r e t lc a l y iS & , m*p* 73»75°#
I t  c r y s t a l l i s e d  from b o ilin g  l ig r o in  in  s i lk y ,  long  n e e d le s ,  m#p* 
7 3 *5 * e ld  of., c r y s t a l l i s e d  p-phenoxybenzhydrol Blg*^ '
P ^ l^ e n o ^ b e n g h y lry l-h ^ ra g e n p h tfr  a le  t-e,
fd , an '© qui-m olecu la p  m ix tu re , o f  ■ th  a earl) in o l  (13*8g*) and p h th a l^ ;
an h y d rid e  (7 # 4 g ,) an ex cess  "'of p y r id in e  (7g») 'was ad d ed , th© ■
o
whole b e in g  h e a te d  f o r  s ix  h o u rs  a t  55**60 « The r e s u l t in g  
'y e llo w  v isc o u s  l i q u i d  was d i lu t e d  w ith  • m ' eq u a l • velum© o f  acetone ' 
and decomposed b y . slow ly  d ropp ing  on to  a la rg e  ©seeas o f  d i lu t e  
l®e*»eold h y d ro c h lo r ic  acid#-''. I t  was n ecessa ry , to  wash .a l l .  th©
. p y r id in e  f ro #  th e  p r e c ip i t a t e d  p a s ty  o i l ,  because  on ly  th e n  wen Id  
it. s o l id ify #  . f h i s  was. b e s t  accom pli sh e !  by re d l© so lv in g  in  
a c e to n e  and r© «*precIp ita ting  w ith  d i l u t e  h y d ro eh lo ti e ac id*
A fte r  le a v in g  o v e rn ig h t I t  s o l i d i f i e d  and. th e  c r y s t a l l i n e  a c id
. . ; o
e s t e r  was c o l le c te d  and d r ie d  (2 0 g ,} , m*p# 138-89 .  I t  
s e p a ra te d  from petro lnum  e th e r , ' a c e to n e , b ss^ ze tie  end methyl#n©* 
c h lo r id e  in  v e ry - s h o r t  n e e d le s , 14$! (Found on. ra p id
t i t r a t i o n  w ith  0*1 H HaOHj M, 425*6; ^ Q u i r e s  If, 424}*
( t ) p«nhenoxyb©nshydrylhydF€5fi?enuhthala te*
. th e  o n ly  a lk a lo id s !  s a l t  t h a t  c o u id .b e  o b ta in e d  in  a c r y s t a l l i n e -
form; was th e  < |u ln id ine^p*phendxybenshydryl|^ ithala te*  ' I t  - .
s a t i s f a c to r y  a lk e lo id a l .  s a l t  co u ld  be  o b ta in e d  w ith 'b ru c in e ,  
c in c h o n id lh e ,' cInchonifldA© o r  qu in ine*  • Q u ln id in e  (72g*) ■
m d  th© hydrogen p h th a l at© (S4*8g*) were m'Xed. to g e th e r  and 
d is s o lv e d  by s l i g h t l y  warming In  ac e to n e  (250c*e«) Bulky
c r y s t a l s  o f  th e  a lk a lo id a l  s a l t  w ere d e p o s ite d  o v e rn ig h t (102g*) 
fh e se  a f t e r  f o u r . c r y s ta l  11 s a t  io n s from ace to n e  y ie ld e d  qu ln id tn©
. (*)p*ph©mxy~b©nshydrylphthal a te  in  bulky © lusters o f sh o rt
o *needles ( 42g*) m*p* 137-38 ♦*,■ _ Sttt s a l t  wss d isso lved  in  warn
acetone and an excess., of d i lu te  hyftrochloii c -ecftd end enough load
w ater to p re c ip ita te  fch©-(4) ph tha l# te  was added* This process
was repeated  th ree  tim es, as th e .q u a n ti ta t iv e  removal o f the
quihidin© i s  d i f f i c u l t  and. if., i t  i s  notion© the. re su lt in g  (*)
, ‘p h th a la te  contains, some quinidtn© s a l t  and th© ro ta to ry  powers
a re , th e re fo re , misleading* Hie re s u lt in g  (4)-p-phenoxybenz«»'
hydry lhy& rogm phthala te  separated  from benzene in  c lu s te rs  'o f
sh o rt need les, ®*p* 100-101. . (Found, on rap id  t i t r a t i o n ,  w ith •
. 0*1 H laOH, ' 0 , 426) * ‘ -■
S pecific  ro ta to rv  powers-of (^J-i^nhenoxy-hYitfberen-phthsl?5 te* ' •- iwm M f r n w g *  ’ II* . nw ij in riiw aw i *rw ir-H>ifnnm.i<ijr<*fni*i *  *• » ■<* 1»H. fri-m r m - i  11 iwww v i ina^  •m nwW 'i .hjuihi.*wj i ma m * * —
gn t?angene> {c,S.5S3, • t ° ,  2 S .J , . 1 ,8 )  ,& t1X  + 8 .0 ; .
if**
+ H .B  5 12.2  y & 3p fb f+ i% .$  f p - l n s f
4 2 9 .5  .
. ' o _ _ ©
In  carbon d i su lphide i, (e , 1*182? t ,  -20? 1,2)* pJcff* 414*0 j
Off0 18*6*
These r o t a to r y  p o w ers .d id !  n o t  in c re a s e  when ‘th© q p in ld in e  s a l t
was • r e c r y s t s l l i s e d  tw ice  more* • ■ *
The so lu tt on ©if th e  (t;)»p»phenoxybenzhyarylfcydrogcnphthal a te  in
benzene ( c ,  2*426? ■ 1 ,2 ) "  4 1 1 * 8 °) a f t e r  70 clays a t '
room tem poratur©  d e p o s ite d  a c r y s t a l l i n e  s o l id  and th e .s o lu t io n
o
t l m  had ... (p tji1- 4.6*0 *.. ' T h ls - .so lu tio n  .slow ly  ev ap o ra ted
^  o . .
y ie ld e d  sm all n e e d le s  o f  / hyd rog en p h th a la t® , zn*p* 103-04
The c r y s t a l s  which had s e p a ra te d  from  th e  l i q u id  were alm ost d
O ' -1
o p t i c a l l y  in a c t iv e  h y & ^g en p h th a la t© , m.p# _ 140-43 ,
*f0 .0 ,  In  benzene so lu t io n , (1 ,2 ;  ' e , 0*958) T his o p t ic a l ro ta t io n  
might come'from. the. o p li'c a lly  a c t iv e  f i l t r a t e  as sam  ( ) •
p fc th a la te 'm ig h t.1'have c r y s t a l l i s e d  o a t  d u r in g  th e  r a p id  f i l t r a t i o n  
■at th e  pump* ;
The (+> - a c id  e s te r . '(E g * )  I n  08^1 thyXaXcchoI (6 0 c* c .)  c o n ta in in g
2g* sodium , was reflu xed  for ‘a . few m inutes* "A p r e c i p i t a t e  o f  .
sodium p h th alate  s e p a ra te d , which on a d d i t io n  cf .w a te r  gave a .
■clear so lu tio n ^  from  which on f a r th e r  d i l u t i o n  th e  ( f ) -p -p b e n -
oxybenshydrol' s e p a ra te d  in  bulky m asses o f  long  s i l k y  n e e d le s
■ o(X*25g*) m*p. B0-82 ■ Recry s t a l l  3s ed from  carbon  'd iu lphlde '
' • o •l i g h t  pe tro leum  sup* 81-82 •
Spec i f l c  r o ta to r y  powers o f  ( ) - p - phenoxybm ghydro1*
In  ca rb o n  dlaulphld© (1 ,2 ;  . ©,■ 2 .4 8 5 ; t ,  18X5) JdQrgfj • +11 #9
O tlnto 'H 3.7p,  Qf3fY*(T tl5 .S »  0 0 v j* f 3 1 .4 °
.la te  i n  aqueous so61 vm
ie 0
The {* ) hyi ro gen phthal ate ( Ig * } wa s d i sso 1 ved ln& s odium hy&r oxl de 
(12e*C.) The' a odium s a l t  separated e s', an o i ly  em ulsion and was 
brought in to  so lu t io n  by d ilu t io n ,w ith  water ( f E e .e . ) ,  g iv in g  a 
c le a r , so lu t l on# ■ A fter le a v in g  fo r  two days a t room temperature 
a-heavy f lo c e u la n t  p r e c ip ita te  had separated  o f  (+ )-p-phenoxy-
I n te r a c t io n  c f  hydrogennhtholat©  and so d iu m  o -to ln e n o s^ ln h in a  t o ,
wimnpm i'Wiriliii*iinlUirm»*ni^»in          1*1 ft>i» mn«»iini<„ * *lr nfir *|I, I i.rnr- HI ,h  Jj in i , i  'I|»V r r | i  i n  I >!« >■ n »  ~ - -npn ~nnTi n >W r nln'V'r^ —m rTr-~ni-»n win- HITr Trffm Iirunrnrnrrrm minW1** . *»N,W<W.i iw i w v » r
The p h th a la te  (2,X2g#) was d is s o lv e d  In  0,3!? sodiumfoydrexlde 
{ X fo .c ,)  and a s o lu t io n  o f  so d iu m p -p -to lu e n e s^ ip h in a te  ( l , 8 g ,)
m jsxk  In  w a te r .'(2 2 e ,c * )  added, T his s o lu t io n  was le f t-  a t  -- • 
o rd in a ry  tem peratu re, fo r, th ro e  d ay s , w ith o u t a n y .a p p a re n t change
O '
. i t  was th e n  - h e a te d  on- a  steam bath  f o r  15 m inutes a t  80-00 *0, j
The bu lk y  p r e c ip i ta te 'w h ic h  se p a ra te d  d id  n o t have a sh a rp  sup* |
.  ‘  _ i
( 2 , lg » )  The pmto ly l-p -p h en o x y b en zh y d r y isu lp h o n e  se p a ra ted , from  j
a lc o h o l or. g la c ia l .  a c e t ic ,  a c id  In  p r is m a tic  n e e d le s ,  m ,p , 16^-65 ,5 
d ec , (Pounds' 3 , 7 ,7 2 ; ' % ^ 22 % S r e q u ir e s  3 , 7 .7 3 ^ ) , .- 
Then, th e  same experim ent was re p e a te d  w ith  {+)p h th a la te  .
( +8 . 2  . in  bensone). th e  . r e s u l t in g  sulphoh©, a f t e r
' I n  •
c r y s t a l l i s a t i o n  from  a lc o h o l ,  was o p t i c a l l y / a c t i v e •'
P re p a ra tio n  o f  th e  sulphone from jw pheuoxybenghydnol. '
(+) C arb in e! ( l » ig , s  . ■ §Qj> y 5 ,6 )  and p - to  1 uenesu 1 phinio
a c id  were d is s o lv e d  in  ch lo ro fo rm  (X0 c # e . ) , and t h i s  s o lu t i  on was! 
r e f lu x e d  f o r  12 h o u rs , Th© s o lu t io n  was d ilu te d ^ a n d  worked u p ,
g iv in g •p -to ly l-phenoxybenzhydry lsu lphon©  ( l ,7 g * )  I t  was
’ - 0  ' 
c r y s t a l l i s e d  from h o t  a lc o h o l and had sup* 164 ,  e i t h e r  a lo n e  o r
mixed w ith  a - sample p rep a red  a s  above, I t s .  s o lu t io n  i n
ch lo ro fo rm  d id  rio t 'show..any o p t ic a l  • a c t iv i ty *  j
prepa re. 11 on o f  p - t o i y l - y^ -ihenoxybehshydry  1  th j  oe th  e r , 'j
Th© carb ln o l- ( 4 ,0 g , ) was 'r e f lu x e d  i n  ch lo roform  s o lu t io n  (1 6 c ,c  *)
26*
w ith  p -f lo o r© so l (2#7g*) f o r  5 hours* ' ! A fte r  w orking up th© ‘ 
s o l u t l o a ’ th e re  was reco v e red  alm ost q u a n t i t a t iv e ly  p-pfaenoxy- 
"ienshydrol*  l a  a  .s im ila r  experim en t th e  s o lu t io n  was re f lu x e d  
f o r  17 hours* / Th©' washed and d r ie d ' ch lo ro fo rm  s o lu t io n  l e f t  
o n 's lo w  ev a p o ra tio n  'behind an- o i l ,  .w hich was tak en  up In  .. 
m ethyl,alcohol end l e f t  w r y  slow ly  to  c r y s ta l l i s e *  G lassy
n e e d le s  o f ' th e  th io e th e r  .-separated ($*8 g « )# i t s  m*o* whan pur©
■ o 0
was 55-56 * Pound; • S, 8*15 ,  0g^H g0S r e q u i r e s ' %  8*33$ "  !
. Khm ■ r e p e a te d  w ith  o p t i c a l l y  a c t iv e  -© arh ino l, ;th e  r e s u lt in g ;
th lo e th a r  was '.o p tic a lly , in a c t iv e  in  ch lo ro fo rm  so lu tio n *
' *
A ction  o f  d ry  m ethyl a lc o h o l on th e  p h th a la te .
. ~  ■ o
The (4 )h y d ro g en p h th a la te  ' (1 0 g .)  : & 3 ^ J 8 ,2  . i n  benzene
s o lu t io n  was slow ly  d i s t i l l e d  th r e e  tim es fo r  fo u r  hours w ith  
d ry  m ethyl a lc o h o l .(2 0 0 c*c*) . .The J?esM ie a f t e r  d ry in g  in  
vacua was d is s o lv e d  in  © ther and e x t ra c te d  w ith  d i lu t e  ammcni©, :. 
f h e ; ©Bsnonifieal • l a y e r  gave a f t e r  ev ap o ra tio n - to  sm a ll b u lk  and ' 
a c id i f i c a t i o n  and th© e th e r  ©el s o lu t io n  a f t e r
d i s t i l l i n g  o f f  th e  s o lv e n t gave an o i l  whl ch • d i s t i l l e d  a t  207- 
210° Om*m* (4*7g*) and e f t  to  a  c r y s t a l l i n e  mass,. m*p* 25-20°*
.The p -phenoxybm shydry l m a th y le th e r  se p a ra te d  fro®  m e th y la lco h o l 
in  g la s s y  c r y s t a l s , .  ss*p* 87-23 and we s 'o p t i c a l l y  in a c t iv e  In  
e th e r e a l  so lu tio n *
A ction  o f  d ry  m ethyl a lc o h o l on d l - d l - p - phenoxyfoenzhydryl-' 
p h th a la te *  ' Th© d i - e s t e r  (3g* ) was' r e f lu x e d  w ith , dry  m e th y l.'
a lc o h o l (70c*c*) f o r  4 h o u rs ; ' th© so lv e n t was d i s t i l l e d  o f f  and 
th e  r e s id u e  d r ie d  In  vacuo*. . I t  was s e p a ra te d  In to  p h th a l 1c
acid.-ancI p~phenoxybenzhydrylm ethylether ( 2 , l g * ) ,  w hich, a f t e r  
d i s t i l l i n g :  in  vp.cno , e r y s ta X l i sed from m ethyl a lc o h o l ,  . . I t  had 
rn.p. 27° e i t h e r  a lo n e  ex*. raised w ith  a specim en p rep a red  as above. 
Founds C, '8 3 .6 9 ; H, 6 .2 7 ; - C^„H,_0„ r e q u ir e  a G, 82 .76 ; H, 6 .21*<iW XvJ ** |
. ’ '  . ' ' - ' ' ' .. • !
■ A ction  o f  d ry  m ethyl a lc o h o l on j> phenoxybenzhydrol, ~
Th© e a rb ln o l  '(5*0g*) was re f lu x e d  w ith  d ry  m ethyl a lc o h o l f o r  
6 h o u rs , . B0 . methyl© th e ?  was f o i l e d  and t h e . c& rblnol. was- 
q u a n t i t a t iv e ly  recovered ,'. . • ■ •
A ction  o f  e th y l  a lc o h o l on th e  Bydroge n -p h th a la te ,
The hydrogen ph th a la t©  (10*5g ,) was slow ly  d i s t i l l e d  a s  above
w ith  200c*e, 90;J e th y l  a lc o h o l . The r e s u l t in g  o i l  was worked
up and gave: p h th a l ic  a c id  (5 .8 g -.) and p»phenexybenahydryl-e th e r  "
(7 ,0 g .)  h ,p* .227/23 /12m* m* ■ D isso lved  In  a sm all amount .of-'
e th y la lc o h o l  i t  s e p a ra te d  on co o lin g  In  c l u s t e r s  o f  n e e d le s , 
om*p* 58-59 • ‘ Found* C, H, 6 *6 $; 0 o 1 Hn 0 o r e q u ir e s .
, ■ 6 l  l^ U b '
C, 82.9.:'; H, 6 . 6 $ .  ' ‘
P re p a ra tio n  o f  o -p h en o x y b e n sh y try l-e th e r . 
p-phenoxyben-zhydrol {10g*} was h e a te d  on- an  o i lb e th  f o r  10 
h o u r s 'a t  160-160° I t  gave an o i l ,  which d id  n o t h a rd en , This 
o i l  was d is s o lv e d  I n . © ther and almost" Im m adiate ly  a whit©
(4«lg* ) whichUUplmos t  
In s o lu b le  In  many, common s o lv e n ts ,  ta*p* 175-190 • The p- 
'p h en o x y b e h ah y lry l-e th e r  i s  e a s i ly  so lu b le - in  d ioxe.nd ' and cyclop  
hexane and- was c r y s t a l l i s e d  fm  m th® l a t t e r  s o lv e n t by th e  
a d d i t io n  o f  e th e r .  I t  was n e c e ssa ry  .to ' re c ry s ta lT  is© I t  m m j  •.
c r y s ta l l in J |j r e p ip i t a t©  was thrown clown
t l i 3©8 t o  g e t i t  s u f f i c i e n t l y  'pur© f o r  a n a ly s i s ,  m .p. 2 0 2  « ■
Fctm d'C , 8 5 .2 ; ' H, 5 .6 ; - C' ’.H 0 r e q u ir e s  0 , 8 5 .4 ; B, 5 .6 $ ) .
; , ■ , . • ' ■- :.38 -30 3 ■
P re p a ra tio n  o f  th e  e ther from p - phenoxybenzh y d ry ich lo r  1 d e . ...
A s © lu llo n  c f  p - pfeenoxyb enshyclrylc h ioH.de C l .5 g .)  in  ’bem&ne was 
tw ice  shaken w ith  • w a te r . The f i r s t  washing was a c id  to  Congo 
r e d - p a p e r. The benzene -so lu tio n  gave p-phenoxybensfeydryleth e r^
a f t e r  a  few m in u te s ,'m o re  ced in g  ..down on th e  a d d i t io n  o f  
pe tro leum  f^r©frt4 (0.3g$-) rn.p. 188/91°.. I t s  m .p, was ra id e d  by
’ .■■' v o "
c r y s t a l l i s a t i o n  from ey e lch ex an e -e th e r  t o  201.-02 al^-n© o r  y 
mixed' w ith  a sam ple p rep a red  a s  ebov©. •
A c tio n 'o f  c o n c e n tra te d  aeneous ’h y -r o c h lc ii*c a c id  o n  p -ohenoxy-■'>iTin»nwwynfrtiiniTiiiri^ - ■,<afciiiiiii"ninmrrr<>■!■ ri j - nrn»ninnrni»<riui»ll 'wwtri-r Tiniinwrinwrifimrrrty*;tr-<nrnnrtili-^ tr'i"^  -wr—nwitir 't ■—nr'1-. - •n"”Tr - -t ■ - n tr  — r-- - * nTir<miiii,n»w.i;«aii" r&gemm*tmaiK
benpjhy d ro l. .. .WHUWnnmnJft^^ l
The c a rh in p l  . (3 g .)  was t r i t u r a t e d  wi th ' h y d ro c h lo iic  a c id  (SO e.c.]
o.
and the  m ixture, warmed ,to  abd'gt 60 u n t i l  th e ' c r y s t a l s  m o lted .
.An: o i l  was produced which s o l i d i f i e d • on' c o o lin g . I t  was
q u ic k ly  f i l t e r e d  and washed w ith  h y d ro c h lo r ic  a c id  and d r ie d  eve}
° o  ■ ■q u ick lim e . e ld  3 g . , ' s i .p . 48*50“' ) .  H e e ry s ta ll i  s a t ic n  from  i
'p e tro leu m  gave p - phenoxyben shy dry  Ich lc-r i  de i n  b u lk y  e lo s te i
o f  p*>1e y e llo w ish  n e e d le s , rn.p. - 49-50 • • The c h lo r id e  I s  v a ry
u n stab le - and th e  l e a s t  t r a c e  o f  m o is tu re  r e s u l t s  in  th© fo  rue  t ie :
o f  .-the ' e th e r .  • Vdien 0 .3387g . d is s o lv e d ' i n ;a lc o h o l was warmed fc:
© few m in u tes w ith  an ex cess ' o f  0 ,1  If sodium h y d ro x id e , i t  V
n e u t r a l i s e d  1'. * 6 c .c . c f  th e  a l k a l i , .  (E qu iv . 292; -C a lc . 294 .5 )
B orrls and Blsk©• { .Amer ♦ ^^h©tn. Soc, 1928, 50 , 1809) who
p rep a red  t h i s  compound by a c t io n  o f  hydrogen c h lo r id e  cn  t  fee
l a  "boxizom s o l u t i o n *  c i v e #  «  •
- A etKclntoa of t to (*)-alcohol (o*d '£*). + la-
OQrbon^loal^Mo#fieD tr i tu ra te d  end varoed tiltt- hydrocblorlo ,. .: 
DC id m  Oorerlbca ebow* tbo reoultir-c ebXoride{§*>f g j imp*.■. •■ O'.r; ' ' ' , . , ■, ] . _ . ; ; ■........  ■
#0*SO :- tJitkout tvs i t e r  c ^ c ta lllc ^ v lo a  o p tica lly  iaootiiro
ia  carbon dlsuXpMOu*.. . . . . .
Action of 'a o ttf l 'a b le r id o  oa t vo (+)carMaoX*" ■
tbo alcohol. [ l. dioDoXrod. readily  i s  aeutyloblorM o ;.
t l t a  tb f  o to ia tio a  o f tioaf giving a rod ablation* A fter tfe‘0. I 
hcuro a t  roc© tbo oxec&b of acsty len lo rllo  wan re* [
t:orcd in  vtc**Dsa xihon thoro rooultod p-p’ cao^tcan^dry laco ta to#  : 
on o i l  t&Soh 0OOS tfo I
diyXetiterldo tsaa io n -^ d .te :tH ls rcootloa# ftio oootato urns op*. ■ 
t l o a l l f  Im ottvo  la  oarl)oadiaiiip!iille# I t  separated from Xlg&t ■ .'
p o tr o lo m ^ ia  wblen I t  I s  e a s i ly  o o lu b lo . l a  c o lo u r le s s  .noodles* :i
• *> • ' i
Sl^on # , 0 *£v^* neu tra lised  on bydrolyaio with. 0,1 U 00*
1®*8 0 0* .a « 0  ro jiifo a  ls * i  oa*
- 1 0  o ■ ■ . ■ -
Action of loasoylctilorldo ■ m  itie  carhtaoX* ■
the oaitsifioi .' ^ e* dissolved ia  -tifM ias  .' 1*5 eo ' :
and. to- tfeo eooXod ni>luiioa bensoylehlori&o S e#.e* m® added 
iropwiae* f&® m& than . wetted fo r  tmlt m. horn- a t
Boccia©oaifioa:Wltn ioo coM d ila te  .tsydrochlorio acid om&'m- i 
%hie& Dubaop o n t i f  so lid if ie d * a fte r  tGohlsg I t s  e tboraal oolu- ' I
,, 3 0 .
t io n  w ith  d i lu t e  sodium ca rb o n a te  , w a te r d ry in g  and ev a p o ra tin g .
(2*9 g .)* The p -phenoxybenzhydry lbenzoate se p a ra te d  from e th y l  a l -  
• o
cohol in  r o s e t t e s  o f  p r is m a tic  n e e d le s ,m .p . 61-62 . Found : 0 , 8 1 . ^
H ,5 .4 , C H 0 r e q u ir e s  0 ,8 2 .1  ,H. 5 .3 .
' 26 20 3 lf 1
When o p t i c a l ly  ac iv e  c a rb in o l P '-^ S .O  was used  th e  r e s u l t i n g
benzoate  had |tj i* 2 8 .9 . ( c  ,3 .9 7 4  , 1 ,2
A ctio n  o f aqueous sodium hydrox ide on th e  h y d ro g en p h th a la te .
I .  The h y d ro g e n p h th a la te .(2 .1 2  g) was d is s o lv e d  in  a s l i g h t  ex­
ce ss  o f 0 .3  N sodium hydroxide (17 o .o .)  and a few drops o f  d i ­
l u t e  h y d ro c h lo r ic  a c id  added so th a t  th e  r e s u l t in g  c le a r  s o lu t io n  
was ju s t  a lk a l in e  to  p h e h o lp h th a le in e . A f te r  le a v in g  f o r  th re e  , 
days in  a s to p p e red  f l a s k  th e  pH f e l l  to  6 . 5 , and a f t e r  sx fs x tx ig h j 
f iv e  days to  6 ,0*(B .D .H . u n iv e r s a l  in d ic a to r .)  A f te r  a f o r tn ig h t  
th e  c le a r  s o lu t io n  became cloudy and an o i l  began to  d e p o s it .  A ft€? 
2 1  days th e  c l e a r  su p e rn a ta n t s o lu t io n  d id  no t g ive any p re c ip ita te ^  
w ith  a c id , in d ic a t in g  th a t  i t  d id  n o t c o n ta in  any p h th a la te .  On e- 
v a p o ra tin g  t h i s  s o lu t io n  no p h th a l ic  a c id  was found. The o i ly  lay e^  
c o n s is te d  o f the-am m onium "'salt o f th e  p h t h a l a t e . l t  d is s o lv e d  a l ­
most e n t i r e ly  in  w a te r ,e x c e p t f o r  a t in y  re s id u e ,p ro b a b ly  th e  c a r­
b in o l .  On a c id i f y in g  i t  q u a n t i t a t iv e ly  y ie ld e d  th e  p h th a la te .
2. With ex cess  o f 0 .3  N NaH in  th e  co ld . A s o lu t io n  o f  th e  hydro­
g e n p h th a la te  (4 .2 4  g .)  in  10% ex cess  o f 0 .3  N-NaOH (_36.6 c .c .)
re g a in e d  c l e a r  d u rin g  fo u r  .days .when a f u r th e r  3 c .c .  . Ha OH was . i  
.added* / A fte r. 04 hou rs t h i s  e o lu t lo n  tu rn ed  ri"Iky  rncb a. gum- 
he gen to  sep a ra te#  th o u g h . d u r in g  .th© n ex t 16. days th ree .'m ere  
l o t s  o f  3 a , e* 0 .3  11 llpOH were 'added, '• th© gum form ed wfeighed on ly  
0.93gJ* a f t e r  21 days* . / Frpia. th e  a upe m o ta n  t  -11quId unchanged 
■ hydrogenphthalate was' reco v e red  by a c id i f y in g .  H y d ro ly sis  o f  tin 
washed gum by a lc o h o lic  Ha OH needed 4*6c.c* ■ .0*5 P. tlaOB co rr .e s-  ■
ponding to  0 . 8 g*. .di«p»phenoxybenzhyc\ryl p h th a l a te .  •
: , o
wl t h  ex cess  o f 0*3 H a t  BO A s o lu t io n  o f th e
hydrogenphthalat©  {§.24g*> In  an- 85$ ex cess  o f  0 .5  M HaOH
o
( 6 1 .8 5 C .O .)  was b o ated  on th e  s te a m -b a th 'fo ir  50 m inu tes a t  90 
B u rin g  th i s - t im e  a v is c o u s - o i l  se p a ra te d , and a f t e r  le a v in g  o ver­
n ig h t  In  th© Icebox the  s u p e rn a ta n t l iq u id  was poured o f f  and th e  
gum washed w ith  w ater* • (T h is l i q u i d  needed/ 1 6 . 7 5 c * c .  ■ 0*3 H 
liOlf f o r  n e u t r a l i s a t io n ;  to ' p h en o lp h th a le ln *  The r e a c t io n  th e  r e -  
f o ra  used  4 5 .1 c .c .  0*3-II IJaOH In s te a d  o f - th e  t h e o r e t i c a l  33* 3c *c* 
r e q u ir e d  f o r  th e 'fo rm a t io n  o f  n e u t r a l  e s te r- from th © .p h th a ls te .)  
On a c id i f y in g  th is*  s o lu t io n  d id  n o t .y ie ld  any hyrlrogenpht h sl a to  # . 
th u s  showing th a t  th e  re a c tio n , had .gone to  co m p le tio n . ■ The . 
gum (3 * 1 2 3 5 g * )w h ic h -se p a ra te d  was neu tra l'-w hen  d is so lv e d  in ' ' 
a c e to n e . •.. The gum was hy ; ro ly s  ed a a abcte*  ( I t  needed l £ . 8 c «c 
0 * 5  N HaOH co rre sp o n d in g  to  2 *XXog. 'n e u t r a l  e s t e r ,  o r 62fI. o f th e  
h yd royenph tha ltew  was co n v e rted  to  n e u t r a l  e s t e r .  , 2*631 g .  acid", 
■ e s te r  .{. which I s  62/d) would t h e o r e t i c a l l y  need 2 1 . 1 c* c . 0 .3  
I  Kaoil .- fo r-n e u tra l e s t e r  fo rm a tio n . • The rem ain in g  l*S09g*.. o f 
th e  h y d ro g en p h th a la te -w o u ld  nged fo r  h y d ro ly s is  2 5 .3 c .c . 0 .3  I  
HaOlij; to g e th e r  46#4c.e* In  f a c t  4 5 * lc .c .  0 .3  !I IfaoH were needed*
5 -(a)* S ep a ra t io n  o f  n e u t r a l  e s t e r  im der same c o n d i t io n s  as. in  3l
The gum form ed under th e  same c o n d itio n s  a s  In  3* was e x tra c te d  ;
w ith  .ether*  washed, d r ie d  and evaporated*  . The r e s u l t in g  v e ry
v isc o u s  o i l  was e x t r a c te d - th r e e  tim es w ith  h o t m ethyl a lc o h o l . :
-{ 5 c .e ..e a c h  tim e) and th e  whole r a p id ly  ec o led ; ' th e  n e u tra l
e s t e r  s e p a ra te d  a t  once and from th e  m ethy l a lc o h o lic  e x t r a c t
c rude  |>yphen.oxybenshydrol ( l .O g .)  c o n ta in in g  v e ry  l i t t l e  n eu tra l- '
e s t e r  was o b ta in e d  on a d d i t io n  o f  w ater* ■ The n e u t r a l  e s t e r  was
f re e d  from  m ethyl 'a lc o h o l by -add ing  a few d rops o f  e th e r  and.
e v a p o ra tin g  I n  vacuo* . tinder th e s e  c o n d itio n s  i t  was o b ta in e d
o
a s  .a c o lo u r le s s  g la s s y  s o l id  {£«0 3 g .). which so f te n e d  a t  47 ,
A ll endeavours t o  c r y s t a l l i s e  . i t  were f r u i t l e s s ,  as I t  always 
s e p a ra te d  a s  an o i l ,  which a f t e r  com plete removal o f  th e - s o lv e n t  
d r ie d  to  a g la s s y  s  o lid #  ( |i* lG lg .. gave on h y d ro ly s is  -O.BSg*
. - • • i
. .  • - . . . . i
•carfotnol* ca lc*  0«89g.) The g la s s y  n e u t r a l  e s t e r  was s t i l l  - j 
f u r th e r  p u r i f i e d  by e x t r a c t in g  i t  w ith  h o t petroleum * once more j 
d is s o lv in g , i t  i n  e th e r  and w ash in g ' i t '  w ith  a lk a l i  and w ater*  
rem oving th e -b u lk  o f ’th e  s o lv e n t by d i s t i l l a t i o n  and th e  remaindj 
in  vacuo* I t  was th en  pure, enough f o r  a n a ly s is *  ' Founds &p-fSI 
Ct  8 1 .1 8 ; ’ -H ^27j£ ' 046B340 re cu ire a ..C * - 80.915 ‘ H* 5.08}S
• 3 * ( b ) .  l le u tr a l  e s t e r  from (+) h y d rogenoh tha lte*  |
' * !
The (+) h y d ro g e n 'p h th a la te - (3 # 3g#-) d is s o lv e d  in  0 .3  N NaCH |
' ( 4 5 c .c * )  and m n tin n e d  a s  above* The s o l id  n e u t r a l  e s t e r  had j
*.§ ^ ^ y t l7 * 7 °  ( e ,  2*58, 1*2) in  ca rbon  dlsuL phide# ■ % e  (H  I
n e u t r a l  e s t e r 'h a t e  (0*95g#) was h y d ro ly sed  w ith  a lc o h o lic
^tefpsus&s p o ta sh  and th e  ( f )  c a r b in d ,  p r e c ip i t a t e d  w ith  w ate r 
< 0 .7 5 g .j § 0 ^ 3  f 6 «0 o {e , 8 .6 8 7 ; 1 , 8 ) in  ca rb o n
& Isulphide* #1 «e * alm ost e x a c t ly  h a l f  th e - r o ta to r y  power o f  th e  j
o p t i c a l l y  pur© © arblnel*  Xu a' s im i la r  experim en t th e  h y d ro g en -,
p h th a la te  had C30rt« ■ t9 « 5 in  benzene ,(0 f 2 .2 7 j X, 2)$ th e  j
o
n e u t r a l  e s t e r  14*2'; ( c y 2 « 5 8 | 2 ) and th e  e a rh ln o l
P W . 8 5 °  )& , ,2*63 | 1*2. In  carbon  d i  s u lp h id e ) * . 1
4* ' With la rg e  excess o f  0*3 H Hadh*. In  th e  same way a s  under' 3 
th© • hydrogen p h th a la te  {4|-24g*} -was t r e a te d  w ith  an excess o f  
O .i  M Ma OH {1O50*c« J 4 9 . 1 0 .C* 0*3 H M&OB war©; used  in  the  ' 
r e a c t io n  (W eight o f  'gum * 3 .0 3 3 ?g # ). 9*8c*c*. 0*5 1 HaOH • w ere used  
f o r  i t s  h y d ro ly s is  co rresp o n d in g  .to '1 .6 7 2 g . n e u t r a l  e s t e r ,  so 
th a t  49*0$ o f  t he hydrogen p h th a la te  had been co n v e rted  to  the 
n e u t r a l - e s t e r .  By c a lc u la t io n  a s  in  3 . t h i s . r e a c t io n  should  hav 
n e e d e d '50*3c*e* 0*'3 H HaoH a s  a g a in s t  th e  4 9 * le .e .  a c tu a l ly  
found .
'5* Wjth W* sodium hydroxide* The p h th a la te  (4*24g .) was h ea ted  
f o r  th r e e  ho u rs  w ith  H.IfaOH (S G c.c .)*  . By hyd ro lysis .: I t  was 
c a lc u la te d  t h a t  61*1$ o f  th© hydrogen p h th a l a te  had changed to 'r - n — i,>iM,&n f i   t r - r - f- i  &.,.r ~ r  •»u r^ . - ir .f.ll— ,ri r .r ^r ^r^  ....T— r7T|lir. . - l. . ,r .^   , .iMr..^ .iir .i f - r* w i n~ n n , , t_
th e  n e u t r a l  e s te r*
6 *. With' ,5 If WaOH* Hie h y d ro g en p h th a la te  (3 g .)  was t r i tu r a t e d -  f  c
ab o u t tw enty  m inu tes w ith  25c*c* 5 II HaOH* ■ th e  sodium s a l t  of&
th e  p h th a la te  se p a ra te d  as  an  o il*  . Th© f i x t u r e  .was h ea ted  fo r  
h a l f  .an hour ©ad the, r e s u l t i n g  gum hydrolysed* •, 8 3 .5 $  o f the  |
*  1 '  ii
hydrogen p h th a la te  had changed to  th e  n e u t r a l  e s te r*  ' . |
•7 *  A ction  o f .e x c e s s  HaOH .a t  room tem peratu re*  When a s o lu t io n  j 
o f  th e 'h y d ro g en  p h th a la te  (4 .2 4 g .)  was l e f t  a t  room tem peratu re  j
In  a  ao lu ii on o f  I* HaOH (45c*.c# )*' th e  sodium s a l t  o f  th e  • ’ 
p h th a la te  separated# T h is •m lu t lc n  was d i lu te d  w ith  w ate r 
(2000*0 #) and l e f t  a t  rook tem p era tu re  f o r  f iv e  d ay s* . com plete ' 
■ hydrolysis took p lace*  ’ The^phenoxybenahydrol se p a ra te d  as a '
. f l e c c u ie n t . pr e o lp lta te  In • quanfcltatlve y l © M ( 2  * 70g* % e e l © 2 * 76g] 
Ho n e u t r a l  e s t e r  was formed*
•0* A ction  o f  d i l u t e  NaoH; on the-hydrogen  p h th a la te  In  la rg e  
d 1 hi ti on on ho 1 1 1 m « '
2 #1 2 g* .'^phenoxyhenzhydryihydrogenphthalate was d is s o lv e d  In -H* - 
'MaOH; (25e .0*) find d ilu te d  to  500e#e« - This' s o lu t io n  was h©ated 
,fo r  one hour* e x t r a c te d  w ith  e th e r*  washed and d ried *  on 
a d d i t io n  o f  - l ig h t  p e tr o l ©inn pur© ©arblnol se p a ra te d  a t  f i r s t  and 
l a t e r  on* when th #  so lv e h t had alm ost evaporated*' the c arb lnol 
con tam inated  w ith  a l i t t l e  o il*  The y ie ld  o f  cerb in o l -a f te r ’ 
drying on porous ear t in w a r e . was (l*2g*# is.p# 73-74# Calc *1*38) . 
Very l i t t l e  n e t i t r a l  e s t e r  was formed under th e se  co n d itio n s#
A ction  o f  cone* aqueous ammonia on th e  hydrogen ph th a l a t e .  .
finjWiii ini *.gi~nri i*i > n |» ir  l u .m i w #  rw.tr  urn nn im u n#iiwwiif)iiinn‘iiriiiw^uiw>inw>i—itMWUfmmniTivrmmi iiii*Mi.w>'»iinrNiMrtint>,ii“tiT i* in irwirri>)TTiri-iri,iriiiir'rtinii<oMrTi*it t iiivrnrifi*-i»*,iiT»wimi*ir r r t ini>n#ni ■<i»~ n r--i i rTi'',irwwrirfTTrn‘J *T“TfrrrffiTtr
An aiusaoniacal s o lu t io n  (2 5 e* c*> o f  th e  hydrogen p h th a la te  
( 3g#) .changed a f t e r  a few .days .to a j e l l y  -  th© ammonium s a l t  ■ 
o f  th e  p h th a la te *  I t  was b ro u g h t in to  so lu tio n  by a d d i t io n  o f  
50 c*e* : ammonia b u t th e  ammonium s a l t  ag a in  d e p o s ite d  as an o i ly  j
la y e r  a f t e r  a few days*. •• The hydrogen p h th a l a te  (2g# J was j
o
th e re fo re  hea ted , w ith  ammonia (2 0 c .c* ) In  a se e le d  tu b e-a t-IC O
A fte r  50 m inu tes th e  r e a c t io n  was com plete and an  a lm ost •
co lcu rl© as o i l  had se p a ra te d  a .  4 g .)  The c rude  o i l  r e a c te d  |
w ith  a c e tic -  anhydride  with e v o lu tio n  o f  h e a t .  ■ A fterxbeating  
f o r  a few m inutes I t  was poured  In to  Iced  w ate r  when' the ■ 
a c e ty ld e r i va te  o f  j*.phenoxybenzhydr ylamlne sepera ted  • a s. a s o lid
w hich o r y s t a l l l sad ’ fron  warm m ethyl a lc o h o l need les*  m.p#
166°» Founds H, 4*67| 90jH r e q u ir e s  H, 4 .§ 2 $ . . . •
■ P re p a ra tio n  o f  p -phenoxybenghyiry1 hydrogen-dlphen& te. 
P re p a ra tio n  o f  d io h e n lc  a c id .WMBunfrfu r^ m a iin n n ii i il . h i fiiiiMBW1—w«— w « . w ii.nmwrtii    «W*w»
D lphen lc’acid  was p re p a red  according to  O rganic S y n th esis*  V ol. 
7** p .30 . Y ie ld  4 7 g ., m .p. 2 2 7 -2 8 °* / The cliphenie ac id  was ' 
co n v e rted  to  i t s  an h y d rid e .
Fre carat Ion o f  th e ’ hydrogen ftlphenate. ' B iuhenio anhydride-'.
i h in mw irrit^irnfnriTrTiniiiiiiiii inmiwr  ii.>mu.  i m n —man riiwnmun - iiwiiwfr,m*Miwnn#il*fi . irn|iiTiw<irT''infrr hit~- "fmiT T i'm ri'iiiri'iii »»mt Min inTipiitTTTWTWt v
(1 1 .2 g*) * , j>-phenoxybenshydrol (1 3 .S g .) and p y r id in e  (12c. c . ) we re 
h e a te d  fo r  ten  ho u rs  a t  80-70°• The r e s u lt in g  v isc o u s  .liq u id
was d i lu t e d  w ith  acetone ’ and. decomposed' w ith  'an excess o f  e c ld  
d i l u t e  h y d ro ch lo r ic•- a c id . A fte r  comple tdy  f r e e in g  the r e su lt in g
o i l  f r o m p y r id in e  I t  s o l i d i f i e d  on le a v in g  o v e rn ig h t in  th e  
Icebox  (2 2 .5g*) ' The e s t e r  coo Id n o t be p u r if ie d  by c r y s t a l l i ­
s a t io n  and o n ly  a .g la s s y  'so lid  o f •in & efin ite  m .p. was o b ta in e d . 
Founds . on t i t r a t i o n  w ith  O .I; H -HaCH* If. 458 in stea d  o f  500.
The hydrogen dlphenat©  ■ was o b ta in ed ' i n - a  pure  " s ta te  by c h r o m a I 
g ra p h ic  ad so rp tl on. • Heavy magneslumoxid© (B .F .E .)' was
a c t iv a te d  by h e a tin g  fo r  fo u r  h ou rs’-'at 200° and was s to re d  u n d e r;
’ was f i l l e d  ; ■ ■' j
p e tro leum  A n a d so rp tio n . c o lu m /w lth ' the m agnesia and ’washed j
w ith ’bensen®• The hydrogendiphenat©'( 8g*)' d isso lv e d  in  b m zene  
( 5 0 c * c .) ,  was passed  th rough  the column. *he chrbmatogram was
develpe'd end washed o u t .w ith  benzene ( 2 0 0 c * e * );•f  o llow M  by 
benzene -contain ing- 10$''ab so lu te . a lc o h o l (10Cc«a«)' Three
.f r a c t io n s  were eolleated*:' The f i r s t  (2*5g*) 'g av e , a f t e r
removing the  s o lv e n t in  vacuo, - a g la s s y 'c o lo u r le s s  s o l id ,  m*p .. 
o150-51 - .which was p u re  p -phenoxybenghyiryl-hydro^en-di- ■ 
-pfaengte, - '"Found; on; t i t r a t io n  w i t h '0*1 I  HaGH, M*49Bj ' 
^3S!^ 4 ° 5 ’ Pe u^^r e s ' Tt was ’ © t i l l ' im p o ss ib le  to
. re c ry s te X lis©  i t  i n  th is  s t a t e  o f  p u rity *  The "second 
- 'f r a c t io n  ( 2 *4 g # l was -the -crude -hydrogen d lphenate  which 
"so ften ed  a t  about 1 0 0 °  and w & s^urlflel by p a s s in g  i t  th rou gh ’ 
the- column again* " The th i r d  fr a c t io n  (0*9£g*) gave, a brow nish 
.-o il ,  which-was- not 'further- In vestigated *  -
A ction  -of sodium p - to lu e n e sn lp h ln a te . or the -hydrogen d lp h e a a te j  
Crude hydrogen cliphena.te '(1*% *) was d is s o lv e d  - i n  0*3 II Ha OH 
■ and - to  i t  a n ’aq u eo u s. s o lu t io n  o f . so d iu m -p ^ to lu en esn lp h ln a te
{0 , 8 g*) was ■ added*. ■ I t  was n e c e ssa ry  .to  h e a t 'th e  s o lu t io n  f o r  
30 m inutes betw een 85-90° b e f o r e 'th e .  r e a c t 'o n  was com pleted ,
■ - _. j
' The . 'r e s u l t in g  j>»to ly l-p^phenoxybenzhyirylsxflphone {l*0g_,). h ad , i
. o
a f t e r  c r y s t a l l i s a t io n  ..from g la c ia l  a c e t ic  a c id , m,p* 165-64
c i t h e r  alone, o r  when mixed w ith a sam ple p rep a red  from th e
hydrogen p h th a la te .  • j
Action, o f  d i l u t e ■ sodium hydrox ide on  th e  K y d ro g en -d ip h ern te , j 
Pure d ip h e n a te  '(1  • 0g*,  m*p* .150-51) was d is s o lv e d  in  0*3 N HaOl
(7 , 5 c . c , )  and d i lu te d  w ith  a few c ,c *  o f  w a te r , as' o th e rw ise  |
th e  so d iu m -sa lt i s  p r e c ip i ta te d *  Th© s o lu t io n  was h o i l i d  fo r
te n  M inutes and on c o o lin g  th e  a i l  which had se p a ra te d  hardened*
I t .  was d is s o lv e d  in  © th er, w&ajied w ith  ammonia, w a te r , d r ie d 1 and .
ev ap o ra ted  in  vacuo* Th© r e s u l t i n g  whit© s o l id  (O*@0 1 g c) d l - p -
phenoxybenzhydry ld iphenate was washed th re e ' tiigs s ’ w ith  war®
‘ p e t r o l crum and f i n a l l y  w i th • a  sm all' amount o f  d i l u t e  m e th y l;
a lc o h o l .  . Pounds 0 , 82*47; If, 5*80; M* B a s t, 730;-
C H O . , ’r e q u i r e s  0 , 8 2 ,32 ; H, 5 ,01$  M, 758. J 
62 S3 *>. ■
P re p a ra tio n  o f  ( j - n a p h th y l-o -m ethoxyp^enyocarblnyihydrogendip h en a t 
• H aph thy l-o -m ethoxypheny lcarb lno l •.( 13*2g*, ®*p* 1 0 9 -0 3 ),
-d lp h o n ican h y d rid e  ( ll* 2 g * )  p y r id in e  ( 8 0 c ,c .)  end benzene
o ' -(25c*c.«) were warned f o r  fo u r  hours- betw een 50-80 A fte r  - 
s ta n d in g  f o r  • two days* a t  room, tem p era tu re  I t  w askilu te d  'w ith  
benzene , th© p y r id in e  shaken o u t w ith  d i l u t e  h y d ro c h lo r ic  - a c id ,  ■ 
and th e  benzene s o lu t i  on d r ie d .  . On a d d i t io n  c f  l i g h t  p e t r o l  t l  
.01 -naph thy l-o -m eth& xypheny lcarb lny lhydrogen  diphenat© ' c r y s t a l ! is« 
In  d u s t e r s  o f  v ery  sm all n e e d le s , cup* 135-36 ,' (1 8 ,5g*) -.founds 
on t i t r a t i o n  w ith  0*1 H Ha OH, II, 485; C3 gH^4 0g r e q u ir e s  II, 488,;
A ct! r-.n'ff d i lu t e ' H«0H on th e  -hydrogen d i phena to ,  ■ The hydrogen
*MtP i m m *-rT irrtnn • r n : i ir r - iT-j-iirrx r-  vw«nwti»*Mirinp i . r t - n i i  r n r - - inh-Ki- —  — ■■1 ■’* ' t t - ~  ’ lf 1 ■■■- « w
d lphen& te- (4*9g#). was d is s o lv e d  in  .0*3 He Us OH '(57e,c*) -and a f te :
' le a v in g  t h i s  s o lu t io n  f o r  th re e  weeks'- th e  d i  O U haphthyl-o-iaethc xt.
■ ; -I
.■ pheiiy lcerbinyldi phena to  had se p a ra te d  C 5.5g.) On h y d ro ly s is . • j 
( 2 *0 j , ) .  i t  gave th© c a rb in o l ( l* 4 2 g ,,  c a lc u la te d  l* 4 4 g .)  end -... • -I 
d ip h e n lc  a d d  (0*64g», co le*  0 ,6 5 8 g * ). - ■
P re p a ra tio n  o f  p- phenoxyfoe n shyd nylhydrogenhomopht ha la  te  * -' 
ffrepa r a t i  on' o f  focmophthellc a c id .  According, to  W isllcenus •• 
(A .233 ,' 1 0 3 ), a m ix tu re  o f .p h th a l ld e  (20g*5 and po tassium
c y a n id e "{£0 g •). was h ea ted  In  an o l l - b a t h  f o r  abou t fo u r  h o u rs -a t
o ’■■ ■ ■ ■ . - ■
185 when th e  d a rk  l iq u id  r a p id ly  s o l i d i f i e d ,  ■ At t h i s  st©§© I t
was coo led  and d is s o lv e d  in, a l i t t l e  w a te r , g iv in g  a. d a rk -re d
so lu tion#- . On th e  a d d itio n ; o f  d i l u t e  h y d ro c h lo r ic  a c id ,  th e  .
b u lk  o f  a. t a r r y  Im p u rity  was p re c ip ita te d * .-  A fte r  f i l t r a t i o n
i t  wag a c id i f i e d  g iv in g  an alm ost c o lo u r le s s  c r y s t a l l i n e
p r e c i p i t a t e  flS g*) o f  benz^cyanide-o-cerfoonicss.. acid*. T h is was
'hydro lysed  w ith  sod ium -hydrix ida  to  fo.opophtb.alIc a c id  and .* .
co n v e rted  to. I t s  anhydride  by h e a tin g  w ith  a c e ty l e h lo r ld e , ' which;
se p a ra te d  from, benzene In  long  h a i ry  n e e d le s ,  ®*p. .141°
P re p a ra tio n  o f  th e  foydrogenfoom ophthalate.• p-?henoxybenshydrol
( ll* 2 9 g * ) hom ophthalie  anhydride  (6*63g«)' and' p y p ltiin e  (4 c ,e * )
o
were h ea ted  f o r  s ix  houra a t  55-80 A f te r  decom position  in  fch€
’ ' ’ ■: ! 
u su a l way t h e .  h y d r o g e n h o m o p h fc h a la te  was o b ta in e d  a s  a . |
c r y s t a l l i n e  s o l i d ,  s e p a ra tin g  from  m e th y le n e c h lo rid e -lig fo t
c
p e tro leu m  as  a w h ite  pow der,..a*pi 140-41 . (Found, * o n ■ t i t r a t i o n
IU 434*5; 0 ff^O* r e o u l r e s  11s 4 3 8 ), Oh h e a tin g  a s o lu t io n  ■28 5
o f  th e  horaophthelate-.In  0*3 HaOH w ith  so d iu m -p -to lu en esu lp h in a ti 
p -to ly l-p-pfoenoxyhenshydry lsu lphon©  was ob ta ined*
A c tio n 'o f  d i l u t e  NaOH on t he hydrogen homophthal a t e , The
hydrogen-hom ophthala te  (l*C g*} was d is s o lv e d  In  0*3. N KaOH ;
( 9 e , e . ) and d i lu t e d  w ith -w a te r , "as o th e  w i s e  th e  ‘sodium s a l t
o f  th e  a c id  e s t e r  se p a ra te d *  .The so lu t io n  we states ted  f o r  te n  
Kinutea whoa a  re d  o i l  .s e p a ra te d , which te o e s e  ch c o o lin g .
• semi so lid *  Th©'; supefnat& nt c l e a r  s o lu t io n  y ie ld e d  on coneen-
- ■ - : ' ■ 
t r a t i n g  a n d •a c id i f y in g ,  homophthalic* a c id  (2S0m*g.) The re d  o i l
■was d is s o lv e d  in  e th e r ,  washed and d r ie d  (598q%*) I t  was
-hydro lysed  w ith  a lc o h o lic  aedium -hydroxlde,  need ing  3*5c*e# '
0*25 S HaOH, su g g e s tin g  t h a t  th e  o i l  c o n ta in e d  3O0ing« & i-p -
phenoxybenzhydxy 1 -hom oph thala te* T ills amount o f  the* d i - e s t e r
should  y ie ld  on - h y d ro ly s is  79 mg# hom ophthelie a c id  end th e re  
.was a c tu a l ly  o b ta in e d , 73mg* *
P ra o a ra ti  on' o f  flL-nsphthyl o-m ethoxyphenylcarfolnyl hydrogen 
ph th a la te* .
The c a rfo in o l.(XS*2g*) and Ihoinophthalle- anhydride  ( 8 , 2 g .)  
were d is s o lv e d  by warming., f o r  a few hours a t  50° ..In' p y r id in e . 
(X 0c»c.) and d ry  benzene (25c*c*) . The s o lu t io n  was then  l e f t
stand ing- a t . room t a v e r n t u r e  f o r  th re e , d ay s , d i lu t e d  w ith  benzene 
a n d ' th e  p y r id in e  e x tra c te d  w ith  d i l u t ^ y d r o c h lo r i e  acid*  • Almost
im m edia te ly  th e re  se p a ra te d ' a heavy la y e r  o f  c r y s t a l s  '(16*5g*), -m
. ' ■o'
nup* 147-4B * . I t  was r e c r y s t a l l i s e d  from h o t  benzene, 
s e p a ra t in g  In  sm all n e e d le s , nup# 149-50° * Found, by t i t r a t i o n  
w ith  d i l u t e  HaOH, M,..421, .Calc»..M* 426.
' A ction  o f  d i l u t e  sodium hylfoxld©  o n 'th e  a c id  e s te r*
• ■ilwi.MllfTll»n»i)-|i*nttr.iiPfiti-|tiniiMW-~-iirii)iri«iliri»~ v>r yntmctrnui.i ■ ■ i rlimiimn rii-Tfw i - r n r r  r  ri~-     ' «*--*■•- • - |   *~n nim**—nffl*
T he;a d id  e s t e r  was d is s o lv e d .I n  a- s l i g h t '  exvess o f  sodium 
hydrox ide  (0.15M) th e  n e u t r a l  e s t e r  s e p a ra te d  d u r in g - th e  co u rse  
o f  4 weeks a s  a s o l id ,  which, cou ld  n o t be c r y s t a l l i s e d  and , 
th e r e f o r e ,  could, n o t b e ' th e  a lcoho l*  f
Prepgration ot  o(-n cp hthylan lsy l hydrogen- homophthal she and^
a c t io n  o f  . 'd i lu te  sodium hydrox ide on i t»
fh a  a c id  homophthsl a te  was p re p a re d . in  e x a c t ly  the 'sam e f a y
bs in  th e  caae: o f  5t-n«phthyl»o»methoxyphe«qrlcarblnyl''hydrogen
p h th a la te #  I t  s e p a r a te d ' from m e th y len eeh lo rid e  o r "benzenen
* °
In  sm ell n e e d le s , sup* 133-34 * Found: toy t i t r a t i o n ,  MHW 
r e q u i te s  426#'
fh e  a c id  e s t e r  (2 g«) d is s o lv e d  in  sod ium 'hydrox ide 
(1 8 c# c# . 0#3il) s e p a ra te d  d u rin g  two days th e  s o l id  n e u t r a l - e s t e r  ■ 
(X#43g#>. T h is was d is s o lv e d  in  benzene th o ro u g h ly  washed w ith  
B&OIi and w a te r  and d ried *  ■ I t  (l*Og*> was h y d ro ly sed  w ith  
a lc o h o lic  sodium hydrox ide  so lu tl on (Found II, 612, 'CdeM„^0 
r e q u ir e s  M, 672)* The a lc o h o lic  s o lu t io n  gave on d i lu t in g  w ith  
w a te r , & -n p p h th y ia n is y l 'c a rb in o l  (*76g#) which .was c r y s ta l l i s e d
from  benzene and th e  f i l t r a t e  - a f t e r  wrbM h ev a p o ra tin g  .y ie lded '/ '
hom ophthalle  a c id ' (*2 1 g#)* *
